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PURPOSE Of THE ARBOVIRUS INFORMATION EXCHANGE:

To exchange information on a timely basis. The recipients are
those who study various aspects of arboviruses. The Exchange
contains preliminary reports, summaries, observations, and
comments submitted voluntarily by qualified agencies and
individual investigators. The appearance in the Exchange of any
information, data, opinions, or views does not constitute formal
publication and should not be referred to in "Reference" sections
of papers or included in lists of publications. The Exchange is
not a "peer reviewed" publication; in fact, it is not a
publication at all. Any reference to or quotation of any part of
the Exchange must be authorized directly by the agency or person
submitting the text.
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flocks. (J.L. Hardy, L.D. Kramer, M.M. Milby, S.B. Presser,
W.C. Reeves, W.K. Reisen)
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NOTE: As noted in "PURPOSE OF THE ARBOVIRUS INFORMATION EXCHANGE",
which is found on the front page of each issue, you are encouraged to
submit a brief summary of your work. The summary need not be in
manuscript style, the results do not have to be definitive, you need
not include tables (unless you want to). This is not a peer-reviewed
publication. The intent is to communicate among ourselves and to let
each other know what we are doing.

The next issue will likely be mailed June 1, 1992 (probable
deadline for submissions: May 15, 1992). There is nothing that
requires you to wait until the last minute. If you have something to
communicate in January, February, March or April, please send it.
Also, there is nothing that prevents you from submitting a report to
every issue. There are no pages charges either but, then again, this
is not a publication.

Follow the directions for submitting reports. Double-spaced pages
take twice as much space as single-spaced pages. Do not double-space
or number pages. Single-space them and leave them unnumbered. Do not
staple pages together.

Charles H. Calisher, Ph.D.
DVBID/NCID/CDC

P.O. Box 2087

Ft. Collins, CO 80522

GUIDELINES FOR SUBMITTING REPORTS

We want to keep this mechanism timely and viable. Therefore,
submit only recent news and summaries of your work. PLEASE limit
the submission to 1 or a very few sheets (21.59 cm x 27.94 cm =
8.5 x 11 inches) plus a table or two; condense as much as you can
(single space the text); do not staple pages together; do not

number pages.




Editor’s comments

This issue of the Arbovirus Information Exchange is of considerable
size. Thanks to a multitude of contributors around the world, we are
able to print 56 reports and a poem. Reports on the discovery of
Aedes albopictus in Africa, expression of a bacterial gene in
mosquitoes, detection of genetic variation in mosquitoes using

random primers, and Venezuelan hemorrhagic fever, plus books reviews,
announcements, and other pieces of information demonstrates the
viability of arbovirology. The poem demonstrates its romance.

Thanks to the continued succor of the Centers for Disease Control
(specifically, the financial support and enthusiasm of the staff of
the Division of Vector-Borne Infectious Diseases and its Director,
Duane Gubler) and the enthusiasm of the American Committee on
Arthropod-borne Viruses (ACAV), the Arbovirus Information Exchange
continues to allow arbovirologists to swap information, let others
know what each group is doing, stay in touch personally, and help stay
professionally abreast. Since this newsletter was established, a
revolution in information exchange has taken place, one that is far
beyond what anyone could have imagined 30 years ago. Nevertheless, it
is personal interchange that has served as a foundation of
arbovirology. I trust that this will continue.

For the time being, and at the request of the Chairman of the
Executive Council of the ACAV (Joel Dalrymple, re-elected to the post
during the annual meeting earlier this month), I will remain as
Editor. However, there are so many competent, enthusiastic, and hard-
working people active on the ACAV that I cannot imagine there would be
a problem replacing me very quickly, should the situation change. I
am gratified that so many have responded to my requests and reminders
to submit reports; the Arbovirus Information Exchange exists for and
because of you.

ANNOUNCEMENT

14 > Alll O] =9 4 4 = d 3 A D!
ill be held in Cortina, Italy 25-29 March,
1992. Here is an opportunity to discuss the latest information about
these viruses and to do a bit of skiing. For further information,
write: Organizing Secretariat, Third International Symposium on

Arboviruses, MACI, P.O. Box 6164, Roma Prati 00100, Italy (telephone:
06-589-7084; fax 06-574-1762 or 06-445-3904.

The
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AMERICAN SOCIETY OF TROPICAL MEDICINE AND HYGIENE

September 23, 1991
RICHARD J. BURK, JR., Executive Director

8000 Westpark Dnve. Suite 130
McLean, VA 22102
Telephone (703) 790-1745
Telex 90-1811
FAX (703) 790-9063
Mr. Thomas M. Yuill
Assoc. Dean and Professor
University of Wisconsin-Madison i !
School of Veterinary Medicine L |
2015 Linden Drive West : OCT
Madison, Wisocnsin 53706 . 2]99'

-
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Dear Mr. Yuill: Rt
Below please find the breakdown for the ACAV Treasury, Scherer

Memorial, and the Young Memorial. I hope that these figures will
help you with your report to the committee.

BALANCES AS OF 8/31/91

BALANCE ACTIVITY ACTIVITY CURRENT
ACCOUNT 12/31/89 1990 JAN-AUG 91 BALANCE
ACAV 6722.91 TIES 2120.00 1125.00 7462.73
PURCH (3278.38) .00
INT 403.37 369.83
SCHERER 3325.91 INT 199.55 183..32 3708.78
MEMORIAL
YOUNG 812.31 INT 48 .74 44 .77 905.82
MEMORIAL
Please feel free to call me concerning any of the breakdown
figures.
Sincerely,

Dbk /4

Deborah A. Reitz
Fiscal Administrator

cc: R. Burk . &
J. Ravdin 11



Review

Classification and Nomenclature of Viruses:
Fifth Report of the International Committee
on Taxonomy of Viruses

Archives of Virology/Supplementum 2

R.I.B. Francki, C.M. Fauquet, D.L. Knudson, and F. Brown (Eds)
Springer-Verlag, Wien, New York, 1991, 450 p., DM 110

With ever increasing number of viruses discovered and characterized every
year it is an obvious necessity that they are given appropriate names and
classified in a timely fashion. The International Committee on Taxonomy of
Viruses (ICTV) is charged with the immense task of updating virus taxonomy every
three years based on evolving knowledge on virus structure, genetic organization,
replication strategies, epidemiological data, etc. The last official ICTV report
was published in 1982, nearly a decade ago in Intervirology. Understandably, the
present report has been much awaited by the community of virologists as a single
current authentic source of information on viral taxonomy.

The 5th report has been published as a supplementum to Archives of
Virology, the newly designated official journal of the virology division of the
International Union of Microbial Societies. While it generally follows similar
format as that of its predecessor, several improvements including stylistic were
made in the page layouts, sub-headings, etc. In addition to taxonomic
description of viruses, the book's beginning sections contain relevant
information about the rules for virus classification, mechanistic aspects of the
workings of the sub-committees, format for submission of new taxonomic proposals,
names of members of ICTV, etc. This information is very educative and useful for
any virologist who is considering placing a newly discovered virus into its
proper taxonomic position.

Classified are 2430 different viruses into 73 families and groups. Of
these, 19 are new families or groups which encompass viruses of plants, animals,
fungi and bacteria. The descriptions for each virus family/group under the
subheadings "properties of the virus particle, replication and biological
aspects" have been greatly expanded and some were completely rewritten. The
presentations are concise, up to the point and current. Where available, English
vernacular names were provided for each virus group and genera. Each genus is
typified by a well characterized prototype virus, and where appropriate each
genus is subdivided into subgroups. List of other members of the genera are
included in addition to possible members. Overall, the data are well organized
and logically presented.

Animal virologists will quickly realize many changes, additions, and
deletions in the present report. A few examples: A new order Mononegavirales
was created and a new family Hepadnaviridae came into existence. Subfamilies
Paramyxovirinae and Pneumovirinae were established wunder the family
Paramyxoviridae. Pestivirus genus was transferred to the Flaviviridae family.
A new genus Tospovirus which infects plants via thrips has been established and
an old genus, Ukuvirus was consolidated into the Phlebovirus in the family
Bunyaviridae. Based on the new information about the genomic organization of
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hepatitis C virus, a new genus was created under the Flaviviridae family.
Similarly, Dhori and Thogoto viruses were formally initiated into the
Orthomyxoviridae family. In the family Retroviridae, the three previously
existing subfamilies Onocovirinae, Lentivirinae, and Spumavirinae were
eliminated, and instead, the existing viruses were grouped into seven genera.

The individual viruses and virus families are well indexed. For the first
time, names of contributors responsible for each family are indicated. There are
numerous typographical errors and occasional not-so-minor errors: for example,
in the virus index on page 424, bovine immunodeficiency and leukemia viruses are
listed under Reoviridae when they should be listed as belonging to the family
Retroviridae. Overall, the fifth report presents the classification of viruses
in a systematic manner with a lot of useful information. The book is moderately
priced and deserves shelf space in every virologist’s office.

Ramesh Akkina

Dept. Microbiology
Colorado State University
Fort Collins, Colorado
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Book: "Studies on the natural history of yellow fever in
Trinidad", 1991, edited by Elisha S. Tikasingh.

This 188 page summary is the first in a series of monographs to be
published by the Caribbean Epidemiology Centre. Dedicated to the late
Dr. Wilbur G. Downs, with a Preface by Franklin White and an
Introduction by the Editor, the book is divided into six parts: History,
The 1954 Outbreak, The 1978-1980 Outbreak, The Interepidemic/
Interepizootic Years 1980-1988, The 1988-1989 Epizootic, and The Future.

From the titles of these sections one can begin to understand the
remarkable and well-studied epidemiology of this disease in Trinidad.
Epidemic yellow fever was first described in Trinidad in 1793, with
periodic outbreaks since then. Beginning with a brief history of yellow
fever in Trinidad this book methodically and succinctly takes the reader
from then to now, stopping along the way to provide pertinent data,
references, and summaries. For those of us interesting in this
fascinating and important disease of the Americas and Africa, this is a
well edited and useful publication, if not handbook.

Cost of the soft cover edition is a nominal $12.00 U.S. (checks made
payable to CAREC) and the book can be obtained through the CAREC
Librarian, CAREC (PAHO/WHO), P.O. Box 164, Port of Spain, Trinidad, West
Indies.

(reviewed by C.H. Calisher)



ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE

Objectives of the Society

The objectives of the Society are to promote health and to advance the study, control
and prevention of disease in man and other animals in warm climates, to facilitate
discussion and the exchange of information among those who are interested in tropical
diseases, and generally to promote the work of those interested in these objectives.

Fellowship . . .
All registered medical and veterinary practitioners, scientists and others interested

in the objectives of the Society whose qualifications are deemed satisfactory by the
Council, are eligible for election as Fellows. The names of candidates should be
submitted on the form provided for the purpose, which must be signed by two Fellows,
one of whom must have personal knowledge of the nominee.

Anyone who desires to become a candidate for the Fellowship of the Society should
write to the Honorary Secretaries at the address below, or to the Editor, Arbovirus

Information Exchange.

Subscriptions

The annual subscription by Fellows becomes due in advance on Ist April each year.
There is a reduced subscription for bone fide students which is limited to 3 years.
The annual subscripton for 1992 is £40.00 and for students is £25.00.

Payment of the subscription may be made by:
a) cheque in sterling (including European Community cheques);
b) cheque in equivalent U.S. or Canadian dollars (but not sterling cheques
drawn on US banks);
c¢) draft direct to our bank (sterling or dollars):
National Westminster Bank plc, 1 Cavendish Square, London W1A 4NU.
Quote Sortcode 60-40-02, Account No. 24814237,
d) standing order (please write to us for a form);
e) credit card: Access, Eurocard, Mastercard, Visa.

Meetings
Meetings of the Society are normally held on the third Thursday of every month (except
July, August and September) usually at Manson House unless otherwise notified.

Publications

The Society has two regular publications - the Transactions which is issued 6 times
annually (No.1 of each volume in February) and the "Yearbook" issued annually in October.
These are sent without charge to each Fellow of the Society whose annual subscription is
not in arrears. Both publications are available for purchase by non-Fellows, libraries

and departments.

Manson House
The headquarters and offices of the Society are at Manson House, 26 Portland Place,

London WIN 4EY (Tel: 071 580 2127: Fax: 071 436 1389), where any Fellow may obtain
information from the staff who are in attendance from 9.00 a.m. to 4.00 p.m. Monday

to Friday.

Local Secretaries
Local Secretaries are appointed by Council to act on behalf of the Society in various parts

of the world; the Editor of Arbovirus Information Exchange is the Local Secretary for
Colorado, USA.
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DENGUE 2 OUTBREAK IN ARAGUAINA, TOCANTINS STATE, BRAZIL.

Pedro F.C. VASCONCELDS, ELIZABETH S. TRAVASSOS DA ROSAs Jorge F. S. TRAVASSOS DA ROSA, Ronaldo B.
FREITAS and Amélia P.A. TRAVASSOS DA ROSA. Sec3o de Virus, Instituto Evandro Chagas. Fundagao
Nacional de Saude-MS. Av. Almirante Barroso, 492, 46045, Belem-PA.

-

We report the first outbreak of dengue fever caused by dengue &
(DEN 2) in Avaguainas. Tocantins State (Figure 1). Fouwr hundred
people of 74 families. living at S. Jodo. Araguaina Sul and Neblina
districts were questioned and then bleds in orderv to obtain sera to
test for anti-dengue antibodies. If a person was sicks a small
quantity of blood was collected for vivrus isolation. The main
clinical picture of disease was chavacterized by fever. headaches
myalgiass arthralgias and skin vash. The diagnosis of infection was
made by Dboth vivus isolation into Asdes alborictus (C6&/36) cells
and serologys by Hemagglutination—-inhibition (HI) and IgM capture
EnzZyme i1mmuno assay (MAC ELISA). Five stvrains of DEN 2 were
isolateds and another 111 infections weve diagnosed sevologically
(IgM positive). The positivity rate of the samples was 29%
(1146/400), while that of the families was &6.2% (45/72). where at
least one member of the each family was infected. It was also
detected 10.2% assymptomatic infections. With regard to age all
aroups were affected. By other hand it was detected Ffurther
significative differences forward the female sex. Assuming that the
sample of 400 persons is rvepresentative of the entive population of
Araguainas it may be concluded that there were 90.00@ 1infections
among the 300.00Q inhabitants of Araguainas between march 15 and
may 3i. 1991.

This 15 the fivrst epidemic of DEN 2 in the EBrazilian Amazonian
regions as well as the first evidence of the spread of the sevotype
outside Rio de Janeivo State.

Note: In addition. seventeen more strains of NEN 2 were isolated
from people not included in the familiar suwvey. Acdes
aegyp bl was widely distributed in the usual domestic breeding
sites.



ARAGUAINACS
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TIOCANTINS

Figure 1: Map of Tocantins State, showing Araquaina Citv

Dengue 2 outbreak o€curred.
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A 10 zIL, ULTRAMICROELISA FOR DETECTION OF HUMAN IgM
IMMUNOGLOBULIN AGAINST DENGUE VIRUS

Pelegrino, J.L., Laferté. J., Guzman, M.G., Vazquez, S.
Gonzalez, G. and Valdivia, A.

PEDRO KOURI INSTITUTE OF TROPICAL MEDICINE. P.0O. Box 601, LA
HABANA, CUBA.

During last years an increasing in Dengue virans infection
cases have Dbeen observed even in  arseas  uander previous
efficient control.

Dengue serclogical diagnosis have been focused on the classic
haemagglutination inhibition technigue complement fixation
and viral neutralization: nﬁ"Prfhﬁlegu‘ the use the third
generation immunoassayvs as ELISA have plaved an important
role due a remarkable easy performance and selsitivity. On
the other hand, assays wmaed  on IgM aptur have the
advantage of detection of recently acquired infections.

"T"

We have set up 3 capt?re 10 L nltramicroELISA in zuntomated
microtitration svetem using 3 96 (25 pL) well FVC plates
coated with goat zffinity purified polyclonzl asnti human IgM
antibody. & blocking step consisting of bovine zlbumin 4% in
carbonzte/bicazrbonste buffer was introduced.

The antigen prepsraztion wzs  obtained from suwuckling wmounse
brazins and extrszcted by the swcrose-zcetone nethod znd
adinsted to 16 hsemagglotinztion units. As conjugate we used
3 meonoclonzsl anti Dengue complex anfibody bound  +to  =zlkaline
rhosphatzese. A& fluorigenic substrzte wzs used for developing
the reaction (4 wethyvl uvmbelveherv] phosphate).

The zutomztic fluorescence rezdings were analvzed by a
coupled microcomputer in which 3 parzllel statistic quality
control processing have been done. The test positive criteris
have been estzblished 2Z€0 humzn sersz from Dengoe patiens znd
blnod donors were studied. Fesuzlts were cpupared with MAC
ELISA®.A 100% of coincidence in both tests was cobtained. The
OltramicroElisa has the advantage of massive screening using
unltra micro volumes of reaction.

REFERENCES :

1. -0Otero, A., Sarracent, J, Fernandez Yerao, J.L. znd
Rodriguez, I. (1984 & 100 gL ultramicroELISA for the
detection ot monoclonasl antibodies agzinst human
alphafetoprotein. Hybridomz 3: 391.

-Fernandez, R.J. and Viazquez, §. (1980) Serological

diagnosis of DcNEHP by an ELISA inhibition methad (EIM)Y.
Mem. Inst. Qswaldo Crus, EFEic de Janeiroc vol 85 (3): 347,



PURIFICATION OF SPECIFIC HUMAN IgG AND IgM FOR THE DETECTION
OF DENGUE ANTIBODY LEVELS IN HUMAN SERUM.

ANSELMO OTERO, JOSE L. PELEGRINO, SUSANA VAZQUEZ AND JOSE
LAFERTE.

PEDRO KOURI INSTITUTE OF TROPICAL MEDICINE F.O. Box 601, LA
HABANA, CUBA.

The use of human antibodiez in 1mmunoaszsay systems has the
advantage of utilize the =zZpecificity reached 1in natural
outbreaks against the nsa *1.e antigen both 1n direct or
indirect ?ss vs  for detecting antibody levels 1ncluding

subcl asses . ho have used purxilnd antibodies from high taitre
human serum mixtures against Dengue virusesz determned by
Hemagglutination Inhibition test as a conjugate for the last
step of an indirect mcroELIZA. The separation was started
from ammonium sulfate precipitate which was loaded onto a
Mone Q HE S5 column C(FFLC Syztemd. We found a remarkable
lost of specific activaity of both IgG and IgM peaks when run
ornditions wer=s et up as (KH2<F2HOXFOs 10 mM-L pH 6.8 1in the
sample application (Ig@d and the zame buftfer plus NacCl 1 M-sL
for the =slution CIgMd. The flow rate waz 1 mbL-man and the
senzitivity of 1 AUFS. After thi=z, we changed conditions to
CHazH - NaH22FOs4 1C wmM-L pH 5.5 in the zample application and
the zame buffer plus NaZl 1 M-L for the elution, kesplrng the
temperature all the timse at 4 <. The I1g% peal, when pooled,
shown about 95% of itz original activity with a high degree
of purlt* az revealed by EZSDE-PAGE (two bandsz)  and  was
succeszfully uzed az conugated antibody Lo enzvme peroxidas
in an indirect microELISA  The IgM fraction wasz uzed a
positive control an o a 1gM capture aszay.

[l-'

We also evaluated the purification L”ﬁgl tions for separating
IgG and IgM directly from human Zerum  and we found a very
high specific activaity covery but the yvield wasz, of course,

re
strongly related with the ionic interchange capacity of the
1
1

column Canalytical =caled. On the other hand the high

concentration of serum caded onto the column definitiveldy

affects the working life of the matrix, In this casze would be

more reasonable the use of a natrix havang a larger capacity

as Q Sepharose Fazt Flow.

REFERENCES:

1.~Filice, G. A. Yeager, ALSL, Eenl ngt on, 5 C1as0d)
Diagnostic sigmficance of i1mmunoglobulin M antibodies to
Toxopl asma gondil detect ed att=r Teparation of
immunogiobulin M from 1mununasbl obaalin G. J. Clan.
Microbiol, 12: 2336-342.

£. —Sampzon, I1.A., Hodgen, A H., Arthur, I.H. 419842 The
separation of IgM from human serum by FFLT. T, Immuncl .

Methods, 62: 2-15.



MONOCLONAL ANTIBODIES THAT RECOGNIZE A CUBAN DENGUE STRAIN.

Hermida, C., Guzmnan, G., Pupo., M., Gonzalez, M., Marcet,
R., Vazquez, S., Caballero, Y. and Delgado, 1.

PEDRO KOURI INSTITUTE OF TROPICAL MEDICINE. P.O. Box 6501, LA
HABANA, CUBA.

In May 1981, Cuba report a great Denguse Hemorrhagic Fever
CDHF? epidemic caused by Dengus £ wvirus., It wazs the first
Dergue Hemorrhagic outbreak in the America Eegion. ESince May
te October 1981, some Denguse £ strains were iscolated in
Tropical Medicine Insztitute of Havana, Cuba, from Dengue
patients and infected mosgul toes

Taking into account the usefulness of monoclonal antibodies
CMabs) for diagnosis and molecular characterization, we have
generated two dxfrexent Mabz against A35 strain of Dengue &2
virus which was 1sclated from a patient with DHF grade II
using newborn mice

For the immunization step female Balbsc mice were injected
with 200 pl of macerated mize brain C20 % 1n Hank's =aline
solution)? from infected mice with A35 =train. The first
immunization was done with complete Freund'=s adjuvant, while
Lthe other onezs were done with inconplete Freuand's adjuvant.
The thres ipnmunizationz wers carried out by o intraperitoneal
route and every 1% days., Monooclonal antibodiss - secretilng
hybridomaz have been obtained from the fuzlon between murine
my=loma cell line F3- MBI —agn 6.5 and Tplesn cells from an
immunized Ballbc mice.

s
=
[

W

For the characterization o=f the zZpecificity of Mabz the
following strains were used i1n our research: DEN-1 CHawaiil,
DEN-2 C(New Guinesa> , DEN-z <CaA3S> DEN-: CH-87> , DEN-4
CH-247>, Zaint Louiz Encephalitiz CZLED and Yellow fever
CYF>. The specific antlbnf"- Foducesd by thosze hybridomas

1

wer e Simultanscuszly = Hd Dy an indirect
inmunofluorezcence CIFI2 and the Enzyvme Linked Imnnmuncosorbent
Assay CELISAY. In the IFI tezt, fiwed cells from Asedesz

albopictus (CB-/2362 line previously infected with different
Dengue virus serotypes wers used.

For the ELISA "sandwich' test we used a human polyclonal
against Dengue alsoc 1zolated by usz and the different Dengus
virus serotypes. Two positive hybrids were chosen by their
strong recognition in both methods: A3S571 and A3S-2.  Mab
A35-1 specifically recognized the Dengue € wvirus standard
serotype and the cuban A3% strain, while did not recognize
any other serotypesz. On the other hand, Mabk A352 zhowed an
extensive recognition of all virus zerotypesz tezted.



Our results suggests that the recogmitilon
strongly directed to serotype & of Dengue

S92 Sseems Lo recodgnlze a grodp antlgen

this moment thesze Mabsz are been uszed

ewperiment=z for the

the standardization




REPORT FROM VIRUS LABORATORY, DEPARTMENT OF TROPICAL MEDICINE,
MEDICAL RESEARCH INSTITUTE, KANAZAWA MEDICAL UNIVERSITY,
UCHINADA, ISHIKAWA, JAPAN 920-02

Pathological Changes of Liver in Dengue Infections
SUSUMU HOTTA

Histopathological findings of the liver in DV infection of
experimental animals (monkeys and mice) and humans (fatal
cases) will be reviewed and discussed.

Monkeys, especially Japanese monkeys (Macacus fuscatus),
infected intracutan. or subcutan. with DV show pyrexia and
viremia which however are variable and which therefore cannot
necessarily be used as markers of infection. Histopathological
alterations of the liver are inevitable and constant; changes of
varying degrees such as fatty degeneration and cellular
infiltration are manifest. It seems that the cellular damages
are parallel with virulence of infecting virus; when an "atten-
uated" strain of DV (e.g., Mochizuki strain) is inoculated, the
pathological pictures manifested are mild, whereas the changes
shown in monkeys inoculated with a newly isolated (human-
virulent) virus are much severer. The liver damages, when
evaluated by a "scoring" method, may be a "marker of virulence"
of DV.

Tissues from DHF/DSS patients (fatal cases) exhibit
pathological changes of varying sorts and degrees.
Particularly, liver tissues show marked changes. Pictures to
be called "midzonal necrosis" are manifest. Liver cells
undergo degeneration and/or necrosis. Kupffer cells contain
eosinophilic granular structures which cannot be distinguished
from Councilman bodies seen in the liver of yellow fever cases.
DEN antigen in the Kupffer cells can be detected by applying
immunoenzyme antibody stain method. By use of anti-DEN type-
specific monoclonal antibodies, types of infecting viruses can
be determined. Pictures of "macrophage activation" are revealed
in various tissues.

Mice succumb to encephalitis after being inoculated with
DEN virus intracerebrally. This is one of the DEN virus
isolation methods. However, liver damages of ic-infected mice
are not marked. Moreover, an extraneural (e.g. intraperitoneal)
inoculation of DV can hardly infect ordinary mice. Contrarily
"nude mice" can be infected with DV through ip route, although
such infectivity may differ from a particular virus strain to



another. The active virus can be detected in various organs
and tissues. The liver cells reveal degeneration and Kupffer
cells contain eosinophilic granular structures which resemble
the Councilman bodies found in the liver of humans. Specific DV
antigen is detected in those cells by applying
immunofluorescent or immunoenzyme stain techniques. It is to be
added that similar changes are seen in liver tissues of nude
mice inoculated ip with YF virus 17D strain.

In summary, the liver damage is one of the characteristic
signs of DV infection commonly in monkeys, humans and nude mice,
Hence DV may be called a "hepatotropic" agent and the damage of
liver is perhaps a key phenomenon underlying the pathogenesis
of dengue. The hepatotropism is shared by DV and YFV from the
histopathological viewpoint. It has already been known that
both viruses are near in their immunological properties as well
as in molecular-biological characteristics such as nucleotides
and/or amino acids sequences of genomic RNA.

(The human specimens were taken from collection of USA-AFIP,
Washington,D.C. during the writer's visit there. He is
grateful to Dr. Wear, Mr. Duckett and Mr. Bratthauer for their
kindness in providing the materials. His deep thanks are also
due to Dr. Russell and the scientific staff of WRAIR for their
helpful suggestions and favorable arrangements.)



QUEENSLAND HEALTH - QUEENSLAND UNIVERSITY OF TECHNOLOGY
CENTER FOR ARBOVIRUS REFERENCE AND RESEARCH
63 GEORGE STREET, BRISBANE, 4000
AUSTRALIA

Nuclear localization of the core protein of dengue virus.

As part of a vaccine project we developed a panel of monoclonal antibodies
against the core protein of dengue 2. These react with dengue 2, dengue 4 and
weakly with dengue 1 in western blots but they do not react at all with dengue
3. In indirect IFA and ELISA a similar pattern of reactivity was seen - a
strong reaction with dengue 2 infected cells, a weak reaction will dengue 4,
and no detectable reaction with dengue 1, dengue 3, Murray Valley encephalitis
or Kunjin virus infected cells.

A noticeable feature in the IFA studies was the intense staining in the
perinuclear region and in, or on, the nuclear membrane. This nuclear staining
was even more distinct in CV-1 cells infected with a vaccinia construct
containing cDNA coding for the dengue 2 core protein.

Another noticeable feature of the histological studies was the distinct
staining patterns produced by anti-envelope and anti-core protein antibodies.
While the anti-core protein antibodies produced some cytoplasmic staining and
a strong granular pattern over the nucleus, the anti-envelope protein antibody
stained only the cytoplasm.

A PEPSCAN assay of the reactivity of the above monoclonals with octapeptides
composed of overlapping amino acid sequences from the dengue 2 core protein
indicated they ail reacted with the region °RNTPFNMLKRE'. Although the
sequence NMLKR is common to all the viruses used in the indirect IFA discussed
above, Chou and Fassman and "Surface Plot" predictions suggest that secondary
structure and surface accessibility in this region varies between dengue 2 and
the other flaviviruses studied.

We have not been able to demonstrate, convincingly, core protein in the
nucleus of infected cells. Although gold labelled antibody could be seen, by
electron microscopy, localised, apparently specifically, to the nucleus of
dengue 2 infected cells, the pattern of the deposition was unlike that seen
by Tight microscopy.

The different patterns of localisation of the dengue envelope and core
proteins raises a number of questions as to the possible role - particularly
of the nuclear associated core protein - of proteins not incorporated into the
virion.

R. Bulich, J. Haig, J. Aaskov



Institut Pasteur Cayenne, 1991 October 24h
¢ Buyane
BP 6010
97306 CAYENNE CEDEX
French Guiana

Tél. : 19(594) 30.00.60
Fax :19(594) 30.94.16

Docteur REYNES J-Marc

Laboratoire d'Entomologie
Charles H CALISHER, Ph. D.
Editor
Arbovirus Information Exchange
Dear Sir,

A dengue outbreak occured in July 1991 and still continues in
French Guiana. The serotype DEN-2 was isolated (indirect
immunofluorescence with serotype specific. MAb on serum - infected AP 61
cell cultures). The dengue activity is restricted to Cayenne, chief town of the
department. For the first time, few hemorrhagic cases were reported and
confirmed by virus isolation or serologically (commu. in press). An

epidemiologic survey is in progress.

Sincerely yours

J.M. REYNES
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EXPERIMENTAL TRANSMISSION OF VENEZUELAN EQUINE ENCEPHALOMYELITIS
VIRUS BY AEDES ALBOPICTUS (DIPTERA: CULICIDAE) FROM
NEW ORLEANS, LOUISIANA

MICHAEL J. TURELL and JOSEPH R. BEAMAN

Virology Division, U.S. Army Medical Research Institute of
Infectious Diseases, Fort Detrick, Frederick, MD 21702-5011

Experimental studies were undertaken to ascertain the
vector competence of a strain of Aedes albopictus (Skuse)
collected in New Orleans, LA (Gentilly strain) for an
epizootic (Trinidad donkey) strain of Venezuelan equine
encephalomyelitis (VEE) virus. This strain of Ae. albopictus
was significantly more susceptible to infection with VEE virus
than were any of the four strains tested previously (Table 1),
including two from North America and two from South America.
Likewise, dissemination and transmission rates were
significantly higher in the Gentilly strain. This strain was
also more susceptible to infection with a second alphavirus,
chikungunya (CHIK) virus, than were any of the other strains
of Ae. albopictus tested. Although all three strains of Ae.
albopictus tested were more susceptible to VEE virus than to
CHIK virus, susceptibility to infection and dissemination with
one alphavirus appeared to be directly related to
susceptibility to infection and dissemination with the other
virus, and may indicate shared receptor sites for the two
alphaviruses in Ae. albopictus.

Table 1. Infection, dissemination, and transmission rates by day
of extrinsic incubatignsin the Gentilly strain of Aedes albopictus
after ingestion of 10" °~ PFU of VEE virus.

Day of extrinsic incubation

Criteria 7 14 21 >28 Totals
Number tested 40 40 40 60 180
Infection 78% 95% 83% 85% 85%
Dissemination”™ 73% 93% 78% 85% 82%
Dissemination (I)+ 94% 97% 94% 100% 97%
Transmission 50% (8)%Y 70% (20) 38% (26) 35% (34) 45% (88)

’?ercentage of all mosquitoes with virus in their legs
Percentage of infected mosquitoes with virus in their legs
Percentage transmitting (total no. feeding)

11



Table 1. Effect of environmental temperature on the susceptibility
of Aedes taeniorhynchus to Rift Valley fever virus after ingesting
105'5p1aque-forming units of virus.

Temperature of

Number Infection Dissemination
Rearing Incubation tested rate* Ratet
19° ¢ 19° ¢ 119 72% 42%
19° ¢ 26° ¢ 107 67% 60%
26° ¢ 19° ¢ 140 51% 18%
26° C 26° C 140 45% 37%

&@rcentage of mosquitoes containing virus

+Percentage of mosquitoes with virus recovered from their legs

Table 2. Effect of environmental temperature on the susceptibility
of Aedes taeniorhynchus to Venezuelan equine encephalomyelitis
virus after ingesting 104'5plaque-forming units of virus.

Temperature of

Number Infection Dissemination
Rearing Incubation tested rate* Ratet
19° ¢ 19° ¢ 128 97% 76%
19° ¢ 26° C 115 97% 87%
26° C 19° ¢ 140 80% 41%
26° C 26° ¢ 140 75% 44%

i‘Percentage of mosquitoes containing virus

+Percentage of mosquitoes with virus recovered from their legs
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EFFECT OF ENVIRONMENTAL TEMPERATURE ON THE VECTOR COMPETENCE OF
AEDES TAENIORHYNCHUS FOR VENEZUELAN EQUINE ENCEPHALOMYELITIS
AND RIFT VALLEY FEVER VIRUSES

MICHAEL J. TURELL

Department of Arboviral Entomology, Virology Division,
USAMRIID, Fort Detrick, Frederick, Maryland 21702

Environmental temperature has long been known to affect the
ability of arthropods to transmit an arbovirus, with most studies
indicating decreased periods of extrinsic incubation and
increased transmission rates when mosquitoes are held at warmer
temperatures after an infectious blood meal. However, recent
studies indicate that the temperature at which mosquito larvae
are reared may influence their susceptibility to infection as
adults. Therefore, we evaluated the effect of environmental
temperature, both during mosquito rearing and after virus
exposure, on the vector competence of Aedes taeniorhynchus
mosquitoes for Venezuelan equine encephalomyelitis (VEE) and Rift
Valley fever (RVF) viruses. Infection rates were significantly
higher in Ae. taeniorhynchus that were exposed to VEE virus than
in those exposed to RVF virus, regardless of temperature, even
though mosquitoes were exposed to a 10-fold higher infectious
dose with RVF virus.

Environmental temperature had a dramatic effect on the
vector competence of Ae. taeniorhynchus for both viruses.
Mosquitoes reared at low temperature (19° ¢) were significantly
(P < 0.001) more susceptible to infection with either virus than
were those mosquitoes reared at standard temperature (26°<n,
regardless of the temperature at which mosquitoes were held after
virus exposure (19 or 26° C) (Tables 1 and 2). In contrast, in
infected mosquitoes, virus disseminated from the midgut to the
hemocoel more rapidly in those mosquitoes held at 26~ C than in
those held at
19° C, regardless of the rearing temperature. However, once a
disseminated infection was attained, environmental temperature
did not appear to affect subsequent transmission of virus by bite
to a susceptible hamster. Thus, a combination of low rearing
temperature and warm holding temperature produced the most
efficient vectors for both viruses.

13



FIRST CONFIRMATION OF BREEDING POPULATIONS OF
AEDES ALBOPICTUS IN CONTINENTAL AFRICA

Delta State, Nigeria experienced a yellow fever (YF)
epidemic from April 15 to July 20, 1991. A rapid assessment team
estimated that 600-1200 cases of YF occurred in Ika Local
Government Area (LGA), Delta State, with human fatalities of 300-
600 (1).

In September, 1991, mosquito oviposition cups were placed in
four rural communities of Ika and Aniocha LGAs, Delta State, that
had experienced YF activity. The vegetation of the study area is
deciduous forest referred to as derived savanna. In the four
surveyed communities, areas immediately surrounding human
dwellings, typically at a radius of 5-10 meters, are cleared and
farmed as large gardens. Secondary forests still exist as strips
stretching from the edge of each village to extensive farmlands
located 2-3 kilometers away from the village. These forests are
traversed by foot paths and jeep roads and include economically
important trees such as kola nut, pear, breadfruit and oil-palm
trees.

Mosquito oviposition cups with cloth liners were placed on
the ground in the forest edge at an average distance of 200 m
from human dwellings. Liners were collected after 48 hours and
those with eggs of Aedes mosquitoes were sent to the Division of
Vector-Borne Infectious Diseases (DVBID), Centers for Disease
Control (CDC). Eggs were hatched and larvae mass reared, by
locality, to the adult stage for specific identification. Ae.
albopictus were present in collections from three communities:
Igbodo, Owa-Alero, and Egbudu-Akah. The composition of the 271
specimens in combined collections from Igbodo and Owa-Alero
follows: Ae. aeqgypti, 73.8 %; Ae. albopictus, 18.1 %; Ae.
apicoargenteus, 4.0 %; Ae. 1lilii, 2.6 %; and Ae. simpsoni
subgroup, 1.5 %. The 14 specimens from Egbudu-Akah represented
only two taxa: Ae. albopictus, 64%; and Ae. africanus, 36%. An
additional eight adults were reared from Mbiri and all were
identified as Ae. africanus.

Egg collections of Ae. albopictus from three separate
localities, none of which are associated with harbors or with
tire dumps, indicate that this species is well established in
this area. These collections represent the first record of
breeding populations of Ae. albopictus in continental Africa.

Field and/or laboratory data indicate that Ae. albopictus is
susceptible to or an efficient vector of a number of viruses that
currently cause human disease in Africa including dengue (DEN),
YF, chikungunya, Rift Valley fever and West Nile viruses (2,3).
Ae. albopictus is highly anthropophilic, able to utilize both
artificial and natural containers for oviposition, and is an
aggressive colonizer as demonstrated by its rapid spread and
establishment in North America, Brazil and various island: of the
South Pacific (4). The further spread and establishment of Ae.
albopictus in Africa from established populations in Nigeria and
other undetected populations seems likely based on the previous
colonization history of this species. Indeed, Ae. albopictus may
displace Ae. aegypti in some ardas as has occurred in some areas
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of the southern U.S. (5) and alter established arbovirus
transmission cycles.

Of particular concern to public health officials is the
potential role of Ae. albopictus in DEN and YF transmission.
Strains of Ae. albopictus from Asia and strains introduced into
North America are efficient vectors of DEN (6,7,3). In addition
to its role in epidemic transmission, Ae. albopictus may act as
a reservoir host and facilitate endemic transmission due to its
ability to transmit dengue viruses vertically (8).

The potential role of Ae. albopictus in the more complex
urban and sylvan YF transmission cycles is of particular concern.
Vector competence studies on different strains of Ae. albopictus
introduced into North and South America indicate that Ae.
albopictus is a competent vector of YF virus (9,10). Virus
transmission studies with African strains of YF virus and Ae.
albopictus from Nigeria are in progress. Due to its ability to
utilize a wide variety of oviposition sites, its biting habits,
and its competence as a YF virus vector in the laboratory, Ae.
albopictus may link the sylvan and urban YF transmission cycles.
Our data indicate that Ae. albopictus already has colonized both
urban and rural forested areas in Delta State. This, in
conjunction with the recent YF epidemic in Delta State, suggests
that the components of the above scenario are already in place in
some areas of Nigeria.
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CULICOIDES (DIFTERA: CERATOFOGONIDAE) VECTOR SFECIES IN ISR
TRAFFED FROM BURRDOWE OF RODENTE THAT MIGHT EBE FOTENTIAL
RESERVOIRE OF EBLUETONGUE AND AFABANE VIRUSES

Y. BRAVERMANT, N. MESSADDED= AND M. EREMER=
1. Eimron Veterinary Institute, FLOUE. 12, Bet Dagan S0260
Israel and 2. Laboratoire de Farasitologie et Fathologys
Tropicale, Univer=site Louls Fastzur de Strasbourg, Faculte

Medecine, 2, rue Foeberle, &7000 Strasbowryg, France.

-

The cyclic occurence of bluetonnue in Israsl 1 short, whe
that of Akabane 1e longer. Both viruses, espe:1a11\ Blusto
caus2 considerabe economlc loss, mainly by restriction
bre=sding material exportation.

Pluetongue and probably Akabane are endemic diseases in th
Mediterranean. So {far theilr ressrvoir animals werse nol evide
established, despite the long time that these pathogens
Fnown. In Israel and olther Mediterranean countriec the taro

i

of €. schultzei - yatoma gp. was not stodied in deta
Therefore 1t is not Lnown if the species which =xist in

Mediterranean 1is identical to C. ouystoma FHieffer in Japan, wi
18 a known veoctor of  Akabane. This study was undertaben .
+iwrt step in order to =2lucidate the role of C. schuliz:s
dystoma 1n the epidemiology of these disease
Emergence traps put over rodent holes 1

Ferasl in  the Jordan ”all@y vielded soveral W

sohultzel — ouystoma gp. (subgenus Remmial, females C. L
and also  other Ceratopcgon¢da=. Suggu;*inq tThe burrows are L
as bresding or resting sites. Culicordes oxvastoma Hilefdfar
proven vector of Alabane, ephemeral {fever and Fagoshima virw
and a suspected wvector of blueton lose associ Al
reported here, Lelwaen a menbher cdee smobial Lre
oxystoma ap. and rodents sugagest a po '1@ of the vir

between o  rezervolr, a wvector and amnimals suet

livestock.
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THE USE OF NUCLEIC ACID PROBES FOR THE DETECTION OF BLUETONGUE
VIRUS

*ESTELLE H VENTER, A.A. van DIJK and H.HUISMANS )
*Department of Infectious Diseases, Faculty Veterinary Science
University of Pretoria, Onderstepoort Republic of South Africa

The Orbiviruses constitute a large and diverse genus of the
Reoviridae family. They all have a genome of segmented double-

stranded RNA (Gonzalez and Knudson,1988).

Viruses belonging to the Orbivirus genus infect a wide range of
domestic and wild ruminants including sheep, cattle, deer,
antelope,goats, buffalo, horses and others (Squire et al., 1987).
Consequently orbivirus infections could lead to the loss of
domestic animals adversely affecting the agricultural industry.

Currently diagnosis of orbivirus infections is based on a variety
of serological techniques as well as on the isolation of the
virus in tissue culture and embryonated eggs (Osburn et al.,1981,
Squire et al.,1987). These techniques are very time consuming.

Little progress has been made, however in the application of new
technology to identify orbiviruses in tissue culture cells,
blood, animal tissue or insect vectors.

The emphasis of research in our laboratory is on the orbivirus
group of organisms and my personal research is more on bluetongue
virus (BTV), the prototype of the Orbivirus genus. Recently all
the segments of BTV have been cloned and compared with respect
to their use as either serogroup-specific or serotype-specific
probes (Huismans and Cloete, 1987).

A dot spot assay of ds RNA of all 24 serotypes of BTV were
hybridized to 6 cloned segments of BTV. Segment 5 detected
almost all the serotypes and looked as a possible group specific
probe. Segments 1, 3,4 and 8 are also suitable candidates.

These investigations have shown that genome segments that encode
non-structural proteins as well as proteins on the inside of the
core particle are generally the most highly conserved within a
particular serogroup and are therefore the most suitable
candidates for a group specific probe. Roy et al (1985) have
used segment 3, that codes for a major core protein, as probe to
identify BTV in infected cells.

During BTV replication m-RNA, coded by the different genome
segments, are not synthesized in equimolar amounts (Huismans and
Verwoerd,1973). It can therefore be predicted that the different
probes will detect virus-specified RNA with a sensitivity that
reflects the relative amount of target m-RNA in the infected
cell.
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We have used segment 5 of BTV serotype 4, coding for the non-
stuctural protein NS1, as a probe to detect BTV in infected
tissue culture cells. Since during replication, m-RNA of this
segment is transcribed in large excess compare to all the other
genome segments of the virus.

This segment was compared to other cloned BTV segments in the
detection of BTV m-RNA during replication of the virus in a
synchronised tissue culture system. Segment 5 detected the m-RNA
at 4h p.i.in a pool of 1x10° infected cells and in only 600
infected cells after 24h replication. Segments 3 and 8 detected

m-RNA from 8h p.i. and all the other probes from 12h p.i. This

result suggests that segment 5 is the probe of choice.

The probe was applied further in the detection of BTV in infected
tissue culture cells. Cells were infected with a series of
different pfu and harvested after certain times p.i. Segment 5
was used as probe and at the lowest moi (1x1073pfu/cell) the RNA
was first detected at 48h p.i.

The serogroup-specificity of the NS1 gene probe was investigated
by cross-hybridization to cells infected with heterologous
serogroups. It was found that the probe is group-specific under
conditions of high stringency and should be able to distinguish
between the different viruses even in the case of mixed
infections.

At present we are using the probe in In situ hybridization
studies both on infected tissue culture cells and on infected
mouse brain sections. Good results are obtained and will soon
be published.
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REPORT FROM THE ARTHROPOD-BORNE AND INFECTIOUS DISEASES LABORATORY,
COLORADO STATE UNIVERSITY, FORT COLLINS, COLORADO.

EXPRESSION OF THE BACTERIAL GENE, CHLORAMPHENICOL ACETYL-
TRANSFERASE (CAT) 1IN MOSQUITOES AND MOSQUITO CELLS USING
RECOMBINANT SINDBIS VIRUS VECTORS.

Sindbis (SIN; Togaviridae) virus expression vectors, developed
by C.M. Rice et al. (Washington University, St. Louis, MO), have
been used to express CAT protein in mosquito cells (C6/36; Aedes
albopictus) and adult female mosquitoes (Aedes triseriatus and
Aedes aegypti). The pTRCAT expression vector is non-infectious and
transcribes a self-replicating RNA containing the non-structural
coding sequences of SIN infectious clone TOTO 1002. The structural
genes were removed and replaced with the CAT gene. Expression
vector pTE/3'2J/CAT transcribes RNA containing both SIN virus
structural and nonstructural genes as well as the CAT gene. The
genome of this vector contains two subgenomic RNA promoters which
transcribe mRNA for the SIN structural genes (26S RNA) and the CAT
gene. Genomic RNA from pTE/3'2J/CAT generates infectious
recombinant virus within the appropriate cell lines.

TRCAT RNA was transfected into C6/36 cells using lipofectin;
CAT protein within the cells was detected by an indirect
immunofluorescence assay. Approximately one in 300 cells were shown
to express the CAT polypeptide. Genomic RNA transcribed from
pTE/3'2J/CAT was transfected into BHK-21 (hamster) cells to
generate recombinant virus. The virus in turn has been used to
infect C6/36 cells and Aedes triseriatus adult female mosquitoes.
C6/36 cells were infected with an MOI of 1.0 and peak virus titer
(7-8 log,,TCID,,) was detected within 24 h. Virtually all cells
expressed CAT protein by indirect immunofluorescence. SIN Virus
titers and CAT protein levels remained constant at 72 h post-
infection. Approximately 3.0 log,, TCID;, of recombinant virus was
intrathoracically inoculated into adult female Aedes triseriatus
mosquitoes. Titers greater than 6.0 log,, TCID,, could be detected
within four days post-infection. CAT polypeptide was detected at
this time by indirect immunofluorescence of mosquito squashes.
Virus and CAT polypeptide can be detected in mosquitoes up to 16
days after infection. CAT polypeptide production has been further
confirmed by assaying CAT enzyme activity. We are currently
quantifying the levels of CAT expression in C6/36 cells and adult
mosquitoes. These expression vectors should be useful for
introducing novel genes into mosquito cell lines as well as adult
mosquitoes.

(Report from K. Olson, S. Higgs, J. Carlson, and B. Beaty)
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DETECTION OF GENETIC VARIATION BETWEEN POPULATIONS OF Aedes aegypti MOSQUITOES
BY AMPLIFICATION OF GENOMIC DNA USING RANDOM PRIMERS

Reported by: M. E. Ballinger-Crabtree and B. R. Miller, Medical Entomology-
Ecology Branch, Division of Vector-Borne Infectious Diseases, Centers frr Disease
Control, P. O. Box 2087, Fort Collins, Colorado, USA, 80522.

Amplification of mosquito genomic DNA with random 10-base primers was used
to detect genetic differences between two subspecies and eleven geographic
populations of Aedes aegypti mosquitoes.!(Table 1)

TABLE 1

Ae. aegypti MOSQUITOES USED IN THIS STUDY

SUBSPECIES ~ POPULATION ORIGIN SOURCE DESCRIPTION CODE
Formosus Ogbomosho, Nigeria V.I. Ezike Colonized 1990, F15 oG
Enugu, Nigeria V.I. Ezike Colonized 1989 S2
Enugu, Nigeria V.I. Ezike Ugbo-Owa rural area; S3
colonized 1989
Enugu, Nigeria V.I. Ezike Colonized 1989 S4
Agbor, Nigeria V.I. Ezike Field collected, AG
rural township
Igbodo, Nigeria V.I. Ezike Field collected, IG
deciduous forest
Entebbe, Uganda L.G. Mukwaya Colonized 1991, F3 EN
Aegypti San Juan, Puerto Rico D.J. Gubler Colonized 1985 RX
(Rexville)
San Antonio, Texas D.A. Eliason Colonized 1984 SA
Chachoengsao Province, J. Edman Colonized 1991, F1 vé
Thailand (Village 6)
Townsville, Australia I. Fanning Colonized TN

* Mosquitoes were originally collected from urban areas unless otherwised noted. Unless
specified, year of colonization or number of colonized generations unknown.

Forty primers (Operon Technologies, Inc., Alameda, CA) were screened for
usefulness in distinguishing between Ae. aegypti aegypti and Ae. aegypti formosus
subspecies. Each primer was used to amplify genomic DNA from three individual
mosquitoes each from the Ogbomosho and Rexville populations. Primers which
generated fragments unique to all three individuals of only one of these
populations were then used to amplify DNA from 10 individuals from each of the
populations listed in Table 1. Certain useful fragments were selected and base
pair size ranges were determined to allow for measurement error. The presence
or absense of fragments within these size ranges for each individual was compared
using nearest neighbor statistical analysis, a nonparametric multivariate
discriminant analysis (PROC NEIGHBOR IDENTITY in SAS?) .

Analysis of the frequency of occurence of 16 DNA fragments resulting from
amplification of each individual with three different primers uncovered enough
genetic diversity to allow 100% discrimination between the aegypti and formosus
subspecies (Table 2) and 89% discrimination between the populations listed above
(Table 3). This technique will be applied in the future to studies involving
molecular taxonomy where sibling and cryptic species/subspecies are difficult to
discriminate using existing techniques and in determination of genetic similarity
between mosquito populations which will be useful in studies of the geographic
movement of vector populations.
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Table 2
Nearest neighbor analysis: Classification of known individual mosquitoes
based on 16 RAPD bands generated by amplification with primers A2, B3,

and B13
# CLASSIFIED INTO GROUPS/TOTAL
(PERCENT)

FROM A F
A 40/40 0/40

(100) (0)
F 0/70 70/70
(0) (100)

A=Ae, aegypti aegypti; F=Ae. aegypti formosus

Table 3
Nearest neighbor analysis: Percent classification of known individual mosquitoes into

populations based on the presence or absence of 16 RAPD bands generated by amplification with
primers A2, B3, and B13

PERCENT CLASSIFIED INTO POPULATION®

FROM oG S2 S3 S4 AG IG EN RX SA vé N OTHER

oG 90 0 0 0 0 0 0 0 0 0 0 10
S2 0 90 0 0 0 0 0 0 0 0 0 10
S3 0 0 80 0 0 0 0 0 0 0 0 20
S4 0 0 0 100 0 0 0 0 0 0 0 0
AG 0 0 0 0 90 0 0 0 0 0 0 10
IG 0 0 0 0 0 90 0 0 0 0 0 10
EN 0 0 0 0 0 0 100 0 0 0 0 0
RX 0 0 0 0 0 0 0 100 0 0 0 0
SA 0 0 0 0 0 0 0 0 70 0 0 30
vé 0 0 0 0 0 0 0 0 0 100 0 0
N 0 0 0 0 0 0 0 0 0 0 70 30

" Ten individuals from each population were tested. Individuals with unclassifiable band
patterns were classified as other.

References:
1. Williams, J.G.K., Kubeklik, A.R., Livak, K.J, Rafalski, J.A.,

and Tingey, S.V. 1991. DNA polymorphisims amplified by arbitrary
primers are useful genetic markers. Nucleic Acids Res. 18:6531-
6535.

2. SAS Institute. 1989. SAS User's Cuide: Statistics. SAS
Institute, Cary, NC.
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The Synthesis of Dengue Virus Type 2 Structural
Proteins Containing Deletions in Hydrophobic Domains

Allen Gruenberg and Peter J. Wright

Department of Microbiology, Monash University, Clayton,
Victoria, 3168, Australia

We investigated the role of the hydrophobic domains of C
and prM in the processing of DEN-2 structural proteins in
intact cells. The 5' end of the genome of DEN-2 encoding the
structural proteins was expressed using recombinant vaccinia
virus. Three additional recombinants derived by deletion of
selected dengue sequences were also expressed.
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The first construct contained a deletion of nucleotides
encoding most of the C protein; nucleotides encoding the
hydrophobic domain at the carboxy terminus were retained.

The second and third constructs contained smaller deletions
cf 72 bp and 129 bp encoding hydrophobic domains at the
carboxy termini of C and prM respectively. We used indirect
immunofluorescence and radioimmunoprecipitation to detect prM
and E in cells infected with the recombinant viruses. We
found that deletion of 90% of C had no apparent effect on the
processing of prM and E, and that the signal sequence for E
at the carboxy terminus of prM was active in the absence of
65% of the upstream signal sequence for prM located at the
carboxy terminus of C. Deletion of the hydrophobic sequences
preceding the amino terminus of E prevented cleavage at the
prM/E junction. The results demonstrated the importance of
membrane association in the cleavage of structural proteins
from the flavivirus polyprotein. Cells infected with the
parental recombinant virus or with the construct containing
the large C deletion released the E glycoprotein into the
culture medium.
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Nucleotide and encoded amino acid sequences of the structural
and nonstructural NS1 protein genes of a
Malaysian dengue-2 virus from Aedes albopictus

G Subramaniam, | M Kautner, C L Koh and S K Lam
Departments of Medical Microbiology and Genetics and Cellular Biology,
University of Malaya, 59100 Kuala Lumpur.

We report here the nucleotide and encoded amino acid sequences of the capsid (C),
membrane precursor (prM), membrane (M), envelope (E) and nonstructural NS1 protein genes
of a Malaysian dengue-2 (DEN-2) virus, strain P8-377. This virus was isolated in 1968 by the
Hooper Foundation from a pool of Aedes albopictus mosquitoes from Malacca.

V’e determined the nucleotide sequences by direct RNA sequencing achieved by
primer extension with synthetic oligonucleotide primers and the Sanger dideoxyribonucleotide
chain termination method. Total viral RNA was isolated from infected A. albopictus C6/36 cells.

The 15-mer synthetic oligonucleotide primers used for RNA sequencing were based
on the sequence of DEN-2 JAM (Deubel et al., 1986) for the structural region and on the
sequence of the Pugrto Rican Vaccine Strain, PR 159/S1 (Hahn et al., 1988) for the NS1
region.

However, because certain primers were not able to hybridize with the template RNA,
three new primers were synthesized to enable the complgtion of the sequencing of the
structural and NS1 protein genes of P8-377.

A comparative analysis was carried out at nucleotide and encoded amino acid levels
between P8-377 and other DEN-2 viruses which included three Malaysian human isolates
(M1, M2 and M3), NGC (New Guinea C), JAM, and S1.

At the nucleotide level, P8-377 - S1 had 95.6% similarity in the C region; P8-377 -
NGC and P8-377 - JAM had 94.5% similarity in the prM region; P8-377 - NGC had 97.3%
similarity in the M region; P8-377 - JAM had 94.2% similarity in the E region; and P8-377 -
S1 showed 94.5% similarity in the NS1 region.

At the amino acid level, P8-377 - JAM had 100% similarity in the C region; P8-377 -
S1 had 92.3% similarity in the prM region; P8-377 - JAM had more than 96.0% similarity in
the M region and the E region; and P8-377 - NGC had 95.6% similarity in the NS1 region.

From the data generated, we observed that most of the base changes were transitions
rather than transversions, and that codon usage was non-random. Cysteine residues and
glycosylation sites were conserved.

Results also indicated that the Malaysian mosquito isolate showed greater similarity

with other DEN-2 viruses at both the nucleotide and amino acid levels than with the three
Malaysian human isolates.
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The differences that exist between the Malaysian mosquito isolate and the Malaysian
human isolates (M1, M2 and M3) could be attributed to a number of factors including host
difference (arthropod and human), time of isolation [P8-377 (1968) and M1, M2 and M3
(1987)] and laboratory passage level.

Further studies will be carried out if we can isolate DEN-2 virus from mosquitoes during
the current outbreak in order to explain the genetic variabilities among species of DEN-2
viruses at the level of host difference and temporal variability.
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Close Relationship of Machupo Virus to Another Pathogenic South American

Arenavirus, Junin
Report from the Special Pathogens Group, Public Health Laboratory Service Centre for Applied Microbiology
and Research, Porton Down, Salisbury SP4 0]JG, U.K.

Machupo virus is the aetiological agent of Bolivian haemorrhagic fever, a severe disease
presently confined to a sparsely populated agricultural area in the northeast of the country. It is
identified as a member of the New World group of the Arenaviridae by its serological cross-reactivity
in immunofluorescence and complement fixation tests, but is clearly distinguishable from the other
viruses in neutralization assays. We have now cloned and sequenced the nucleocapsid (N) protein
gene of Machupo virus, and have defined more precisely its relationship to other members of the
family by comparison of the derived amino acid sequences.

A cDNA library was made in the phage Agtll using as template RNA extracted from CV-1
cells infected 4 days previously with Machupo virus (strain AA288-77) at a multiplicity of 0.1. Reverse
transcription was primed with a 19 base oligonucleotide complementary to the conserved 3’-terminus
of the arenavirus S RNA segment (5CGCACAGTGGATCCTAGGC). The library was screened at low
stringency using a **P-labelled PCR product of 1.7 kb containing most of the sequence of the N gene
of Junin virus. Hybridizing recombinant viruses were plaque-purified, and insert DNA transferred into
phagemid vectors for dideoxy sequencing. The phylogenetic relationship of Machupo virus to other
arenaviruses was investigated using the progressive alignment tree-building programs of Feng and
Doolittle.

The cloned sequence contains 1814 nt (EMBL Accession no. X62616). In the virus-
complementary sense an open reading frame starts at nt68, coding for a protein of 564 amino acid
residues which shows amino acid sequence similarities to the N proteins of other arenaviruses. The
figure shows a phylogenetic tree for the arenavirus N proteins constructed by the progressive
alignment method. The scale bar indicates the horizontal distance corresponding to a 10% divergence
in amino acid sequence. Machupo virus N protein is most closely related to that of Junin virus, the
aetiological agent of Argentine haemorrhagic fever. The Tacaribe virus N protein also appears on this
branch of the tree, while that of Pichinde virus appears to be considerably more divergent.

The tree mirrors relation-
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4E Lises (00D antibodies as well as heterologous

cross-protection of experimentally

Wopea infected animals. It has long been

_(_—JU'"" known that prior infection of

Machupo guinea pigs or primates with

Now Workl Toeanbe Tacaribe virus protects against
Bchands subsequent challenge with Junin

virus. It has also been reported that
guinea pigs which survive
10% experimental Machupo virus
infection are protected against
Junin virus challenge, while previous Pichinde virus infection confers no resistance.

Two interesting possibilities arise from the relationships among Machupo, Junin and Tacaribe
viruses which are apparent when the molecular, serological, and cross-protection data are correlated.
First, it seems likely that Tacaribe virus infection would protect experimental animals against Machupo
virus as well as against Junin virus challenge. Secondly, a vaccine strain of Junin virus may well also
confer immunity to Machupo virus challenge. An attenuated vaccine strain (Candid-1) developed for
human use is currently undergoing large-scale clinical trial in the endemic region of Argentina. There
would be important implications for the control of any future outbreak of Bolivian haemorrhagic fever
if it could be confirmed that a vaccine at this advanced stage of development was indeed effective in
protecting against Machupo virus infection.

Caroline Griffiths, Stuart Wilson, Christopher Clegg
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VENEZUELAN HEMORRHAGIC FEVER

R. Ssalas', N. de Manziynez, R.B.Teshs, R.Rico-Hesses, R.E.Shope3,

A. Betancourt?, O.Godozzg R.Bruzual®, M.E.Pacheco', B.Ramos', M.E.
Taibo’, J. Garcia Tamayo’, E.Jaimes’, C. Vasquez , F.Araoz’ and J.
Querales'. (1) National Institute of Hygiene "Rafael Rangel",
Caracas; (2) Div. of Transmissible Diseases, Venezuelan Ministry
of Health and Social Assistance; (3) Yale Arbovirus Research
Unit, Yale University School of Medicine, New Haven, CT, USA;

(4) Miguel Oraa Hospital, Guanare; and (5) Central University,
Caracas, Venezuela.

In September 1989, an outbreak of a severe hemorrhagic
illness, initially thought to be dengue hemorrhagic fever, was
first recognized by local physicians in the Municipality of
Guanarito, Portuguesa State, Venezuela. Cases of the disease
have continued to be present, with a few patients seen each
month. In the period from May 1, 1990 until March 30, 1991, a
total of 104 presumed cases of the disease with 26 deaths were
reported to the Ministry of Health. Most of the patients have
been adults; to date, all have come from rural areas in the
Municipality of Guanarito or from adjacent regions of neighboring
Barinas State.

The Muncipality of Guanarito is located in the central
plains (llanos) of Venezuela, is about 2,481 km in total area,
and comprises most of the southeastern portion of Portuguesa
State. The climate is tropical with a mean annual temperature of
28°C and annual rainfall of 1,300mm. Most of the 24,000
inhabitants of the municipality live in rural zones and are
involved in agriculture or cattle raising.

Sera from acutely ill patients and tissue samples taken at
autopsy from fatal cases were submitted to the National Institute
of Hygiene in Caracas for virus isolation. Some of these samples
were also examined at the Yale Arbovirus Research Unit in New
Haven. Clinical specimens for virus isolation were inoculated
into cultures of mosquito (C6/36) and Vero cells. After 7 to 10
days, spot slides of the cultures were prepared and examined for
viral antigen by indirect fluorescent antibody test (IFAT), using
dengue serotype-specific mouse monoclonal antibodies and a poly-
clonal hyperimmune mouse ascitic fluid made against Guanarito
virus. Guanarito virus, the presumed etiologic agent of this
newly recognized disease, was originally isolated by us from a
fatal case in September 1990. Serological studies (CF,IFAT and
PRNT) done at the Yale Arbovirus Research Unit and at the United
States Army Medical Research Institute of Infectious Diseases
(P.B. Jahrling, personal communication) indicate that Guanarito
virus is a new member of the Tacaribe complex of the family
Arenaviridae; it will be more fully described in a future
publication.
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Paired acute and convalescent phase sera from surviving
patients were tested for antibodies to dengue and Guanarito
viruses by IFAT and by IgM antibody capture enzyme immunoassay
(MACEIA) .

Fifteen cases of Guanarito virus infection were confirmed by
virus isolation and/or antibody conversion between September 1990
and April 1991. All of the patients were rural residents of the
Municipality of Guanarito. The patients ranged in age from 6 to
54 years; there were 8 males and 7 females. Fourteen of the cases
were hospitalized; the duration of their illness at the time of
admission ranged from 3 to 12 days (medium = 6). The most common
presenting symptoms were fever, prostration, headache,
arthralgia, cough, sore throat, nausea/vomiting, diarrhea,
epistaxis, bleeding gums, menorrhagia (in females) and melena.

In general, the initial physical findings were compatible with a
viral illness and usually revealed an acutely ill patient, often
dehydrated and somnolent, with one or more of the following
signs: pharyngitis/tonsilitis, marked conjunctival injection,
cervical lymphadenopathy, facial edema, scattered pulmonary rales
and petechiae. Most of the patients had thrombocytopenia (86%)
and leucopenia (79%) on admission, but their initial laboratory
tests were otherwise not particularly revealing. The initial
clinical impressions of the examining physicians of 14 patients
were: viral syndrome (5), dengue hemorrhagic fever (4),
classical dengue fever (1), viral hemorrhagic syndrome (2), lobas
pneumonia (1), and convulsive syndrome (1).

Nine (60%) of the 15 confirmed cases ultimately died,
despite vigorous treatment with blood, fresh plasma, concentrated
platelets, fibrinogen, vitamin K, intravenous fluids and
electrolytes, antibiotics, oxygen and other supportive measures.
Death occurred within 1 to 6 days after hospitalization.

Autopies were done on 6 of the fatal cases. Although their
clinical courses varied, the gross and histopathological autopsy
findings on these patients were remarkably similar and generally
showed the following: (1) diffuse pulmonary edema and congestion
with intraparenchymal and subpleural hemorrhages; (2) the liver
was congested with focal hemorrhages and was yellow in color;

(3) the heart was enlarged and showed punctiform epicardial
hemorrhages; (4) the spleen was enlarged and congested; (5) the
kidneys were edematous with loss of the corticomedular border;
and (6) blood was present in the stomach, large and small
intestines, rectum, bladder and uterus.

The 6 surviving patients recovered without serious
sequellae. One reported temporary alopecia and another had a mild
hearing loss. Convalescence was prolonged; one survivor reported
that he was very weak and unable to work for 2 months.

Guanarito virus was recovered from the sera and/or spleens
from all of the fatal cases and from 2 of the surviving patients.
Specimens for culture were not obtained from the other 4
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survivors; however, specific antibodies to the virus were
detected in their convalescent sera and were absent in their
acute phase sera. None of the patients showed cultural or
serological evidence of recent dengue virus infection.

Based on the epidemiology characteristics of these cases,
their clinical and laboratory features, and their association
with a previously unrecognized arenavirus (Guanarito), the 15
patients appear to represent a new disease entity which we have
designated "Venezuelan hemorrhagic fever" (VHF). Although VHF
is quite similar in its clinical manifestations, laboratory
findings and pathology to Lassa fever and to Argentine and
Bolivian hemorrhagic fevers, its etiology and currently
recognized geographic distribution are distinct. To date, all
recognized cases of the disease have come from rural areas of 2
states (Portuguesa and Barinas) in Central Venezuela. Epidemi-
ologic studies are now in progress to determine the prevalence,
full geographic distribution, mode of transmission and risk
factors for Guanarito virus infection in the Republic.
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ARBOVIRUSES IN THE BRAZILIAN AMAZON REGION

Amelia P.A. TRAVASSOS DA ROSA(1), Jorge F.S. TRAVASSOS DA ROSA(1), Pedro F.C. VASCONCELOS(1), Nicolas
DEGALLIER(2) & Gregorios C. SA  FILHO (1).

(1) Instituto Evandro Chagas, Fundagdo Nacional de Saude, Centro Colaborador da OMS em Arboviroses e
Centro de Referéncia Nacional para Arboviroses, Laboratorio de Arbovirus; Caixa Postal 1128, 66045,
Belém, Para, Brasil. (2) Entomologista ORSTOM/IEC, Cx. Postal 75, Beleém, Para, Brasil.

Studies in the Amazon region of Brazil carried out between
November 1954 and June 1991 revealed the presence of 181 different
types of arboviruses. belonging to several antigenic and taxonomic
groupss some of which include cevtain viruses not transmitted by
arthropods. Of these arboviruses, 157 weve isolated for the first
time in Erazil and 87 of them have been confirmed to be new to the
world. Thirty-three of these vivuses are known to cause illness 1n
man. Clinical manifestations range from mild febriles which may or
may not be accompagnied by skin rash and by arthralgia to severe and
often fatal haemorrhagic fever. Four arboviral disease considered at
present as the most impovtant in public health are discussed:
Ovopouche (0OR0O). Mayaro (MAY). Yellow fever (YF) and Dengue (DEN).
ORO wvirus has caused extensive outbreaks involving thousands of
people. Although some patients were severely ills there wevre no
fatalities. MAY wvirus has caused fever with arthralgia and skin
rash. Cases of jungle Yellow fever are recorded almost every years
they may occur spovradically or in outbreaks. DEN outbreaks have been
reported in FKoa Vistas, Roraimas. involving the sevotypes 4 and 4
(Noter this was the First time for 50 years that DEN has been
confirmed in Erazil) and in Avaguainas Tocantins whevre the serotype
2 was incriminated. It is important to emphasize that DEN vivrus type
2 was first isolated in EBrazil from a human travelling from Luandas
Angolas in february 19869. Antibodies to castern equine
encephalomyelitis (EEE). Western equine encephalomyelitis (WEE). and
St. Louis encephalitis (SILE). have been found in inhabitants of the
region but only SLE .has been isolated from humans. without
encephalitis.

The maintenance cycles of arbovivuses in the Amazon region
are often complexs. involving wild vertebrates such as primates.
birdss rodentss batss marsupials. sloths as well as reptiles and
amphibians. The mosquitoes geneva HIemagoguss Culexs AETES
Fsorophoras Sabethes and {&ysomyia are 1mportant wvectors of
arboviruses 1in the region. Haemagogus Janthinomys 1s the principal
vector of both HMAY and YF. Swulicoides paragnsis 1s the primary
vector of ORO vivus duvring urban epidemics. The only means to solve
the problem of epidemic dengue 1s actually the control of its vector
Aedes aegyepfia. since a vaccine 1s not yet disponible.
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OROPOUCHE VIRUS OUTBREAKS IN RONDONIA STATE, BRAZIL, 1991.

Amelia P.A. Travassos da Rosa, Jorge F. S. Travassos da Rosas Pédro F.C. Vasconcelosy Elizabeth S.
Travassos da Rosa and Suel1 G. Rodrigues. Seg3o de Virus, Instituto Evandro Chagass Av. Almirante
Barroso, 492, 660465, Belem-PA

An extensive outhreak of Oropouche (ORD) virus disease bvroke out 1in
the Rondonia State. Brazil. during the first quarter of 1994. The
epidemic was recognized 1n early february, in the villages of
Ariquemes (92 546’ 18'’S, 632 1’ 24’’'W) and Ouro Preto do Deste (1@=2
39’ 30’ 's, 622 16’ 24’'W). Clinical manifestations were
charactevrized by fevers chillss headaches myalgias. arthralgias,
dizziness and nausea. The cases 1in general were milds althoughs a
few patients became severely i1l and were hospitalized. No
fatalities have been vecorded. From 15 to 28 march a serological
survey for ORDO was carvied out in those two localities. A total of
229 people weve bleds 152 of them veported an 0ORO-like i1llness. The
diagnosis procedures used were vivus isolation in suckling mice and
serologic tests. Both Hémagglutination inhibition (HI) as screening
and an enzyme immuno assay (MAC ELLISA) as a confirmatory were used.
ORD was isolated from 19 febvrile patients (16 from Ariquemes and 3
from Ouro Freto do Oeste). The survey revealed and HI antibody
prevalence rate of S52.8% (i2i/229) to ORD. When tested by MAC EILISA
there was a concordance of 946.2%4 with the HI results. THe i1ncidence
among females was 446.3% (56/121) and among males it reached 61i.1%
(65/108). All age groups were affected. A randomized survey carried
out in Ariquemes hy Health Secretary of Rondonia estimate 1in
58.574 cases of ORD infections. This is first outbreak of ORD
disease reported in Rondonia State.

Notes - Between {9614 and 1988+ DRDO viruss has caused extensive

outbreaks 1in Fara. Amazonas. Amapas. Maranhao and Goias states.
Brazil. involving thousands of people.
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CONCOMITANT INFECTIONS BY MALARIA AND ARBOVIRUSES IN THE BRAZILIAN
AMAZON REGION.

Pedro Fernando da Costa Vasconcelos (%), Amélia Paes de Andrade Travassos da Rosa (%), Jorge Fernando
Soares Travassos da Rosa (%) and Nicolas Degallier (%%). (¥) Laboratorio de arbovirus, Secao de Virus,
Evandro Chagas Institute, SESP Foundation, Av. Almirante Barroso 492, CP 1128, 44065, Belem, Para,
Brazil. (%) ORSTOM, CP 75, 44065, Belem, Para, Brazil, & Instituto Evandro Chagas.

The authors describe six casess in which infections of
arboviruses and malaria were observed in the same patient and at the
same times in the Amazon region of Brazil. The arboviruses isolated
are included in family Bunyaviridae. genus Sunyavirus. ~flasmodium
falciparum (diagnosed by thick and thin smears) was associated with
the following arboviruses: Guaroa (California serogrvoup) 3 times:
Tacaiuma (Anopheles A serogroup) twices: Catu (Guama serogroup) once.
The latter was also infected by F. vivax.

Five patients were male and one female. All were seventeen
years old or more. None were born in Fara State, although all were
living there. The female was a domestic helps while four men were
agricultural workers and one was a commevcial traveller.

The main <clinical history of disease was fever with
headache. chillss myalgia and arthralgia. Sometimes we noted
abdominal pains nauseas vomiting and dizziness. Jaundice was
recorded in two cases of F. Ffalciparum in association with Tacaiuma.
The typical periodic fever associated with malaria was not observed.
It was continuous. Fatients were treated by SUCAM with chloroquine,
primagquines quinine. or other drugs when necessary. Five recovered
quicklys but one died.

These cases are important because in Amazonia thousands of
people are diagnosed and treated for malaria. About 1% of the
strains of F. Ffalciparum arvre considered to be drug resistant. The
possibility (probably much underestimated) of concomitant infections
with arboviruses may obscure the effectiveness of the treatment. or
may lead to an ervoneus diagnosis.

It 1s supposed that the joint infections with malaria and
Guaroa or Tacaiuma vivruses were due to the fact that in Amazonia.
mosquito vectors may be in either cases Anopkeles anuneztovarli ov An.
triannulatus.
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Update on yellow fever in Central Nigeria, 1991

In mid-July, Nigerian Federal Ministry of Health (FMOH)
officials were alerted to an outbreak of severe hemorrhagic fever
centered in the village of Mbiri in Bendel State (now Delta State),
Nigeria, approximately 300 km east of Lagos. On July 24-27, a
rapid assessment team travelled to Bendel State to determine the
extent and the etiology of the outbreak. This is a preliminary
report of the findings.

The outbreak occurred between April 15 and July 20, 1991.
Patients presented with a history sudden onset of prefrontal
headache, fever, nausea, vomiting and abdominal pain. These early
symptoms were often treated with chloroquine for suspected malaria.
Over the next two to six days of illness, patients commonly
developed marked jaundice, oliguric kidney failure, hematemesis and
melena. Many severly ill patients lapsed into coma and developed
intractable myoclonic seizures before death. Because of the
prominence of jaundice among the patients, yellow fever (YF) virus
was considered to be the most likely cause of the outbreak.

During the rapid assessment, 11 hospitals and health centers
were visited. From May 1 to July 27, 169 patients with jaundice
were admitted to these 11 health centers; 69 died (case fatality
ratio=40%). However, only a fraction of the health centers in the
affected area were visited during this initial assessment and many
moribund patients reportedly left hospital and died elsewhere.
These patients were not counted among the 69 deaths. A suvey of
village chiefs in the area suggested that as many as 300-400 deaths
and 800-1200 cases may have occurred during this outbreak.

Initial studies performed on serum samples from acutely ill
patients were not diagnostic for yellow fever infection because of
a high level of heterotypic flaviviral antibodies; both IgM-
capture ELISA and complement-fixation tests for antibody to YF
virus showed high 1levels of cross-reactivity and were not
interpretable. Inoculations of sera into C6/36 and Vero cells
failed to grow any detectable viruses. However, YF virus was
cultured and identified from the sera of three acutely ill patients
after intracerebral inoculation into newborn mice. Identification
of these viruses was confirmed by YF-specific monclonal antibody
IFA and by polymerase chain-reaction.

The areas of Bendel State affected by this outbreak were
primarily agricultural. There was no evidence of transmission in
nearby cities, nor was this outbreak characteristic for a sylvatic
outbreak of YF: most affected villages were not located near
forests and monkeys were not reported to occur in the effected
area. A serosurvey of an affected village was performed and an
analysis of risk factors for YF infection is ongoing. The unusual
ecology of this YF outbreak suggests that YF transmission in
Nigeria may differ from that of classical sylvatic YF.

(Reported by the rapid assessment team--University of Ibadan:
Oyewole Tomori, A. Anoja; Nigerian Federal Ministry of Health:
Abdul Nasidi, Femi Oyewole, Y. Saka, V. Eziki; USAID/CCCD, Lagos:
Richard Spiegel, U.S. Centers for Disease Control, Division of
Vector-Borne Infectious Diseases: Patrick Moore, Duane Gubler)
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Arbovirus Surveillance Using Multiple Small Sentinel Chicken Flocks

Report from the Arbovirus Research Unit, Department of Biomedical and
Environmental Health Sciences, School of Public Health, University of
California, Berkeley, CA 94720

JL Hardy, LD Kramer, MM Milby, SB Presser, WC Reeves and WK Reisen

A major component of the California Encephalitis Virus Surveillance
Program is the monthly testing of serum samples from flocks of 20-25 sentinel
chickens located throughout the state. Recent outbreaks of St. Louis
encephalitis (SLE) in urban areas indicated the need to find alternate methods
to detect transmission of arboviruses in ecological settings where large
sentinel chicken flocks are not practical. In 1989 we began to evaluate the
usefulness of smaller sentinel flocks of 5-10 chickens as a means to detect
more accurately the occurrence and spread of virus activity in a populated
region. Although initial efforts were only marginally successful, due to very
low levels of virus activity, our experience in 1991 has demonstrated the
effectiveness of small sentinel flocks in tracing the spread of both SLE and
western equine encephalomyelitis (WEE) viruses from an enzootic transmission
focus in the Coachella Valley of southeastern California.

Three "regular" sentinel flocks (20 chickens each) at Mecca, Thermal and
Indio in Riverside County were augmented this year by 12 "miniflocks" (10
chickens each) placed along the north shore of the Salton Sea and extending
outward to surround the city of Mecca. WEE virus was detected initially in a
pool of Culex tarsalis mosquitoes collected at a miniflock site in Salton Sea
State Park, a known focus of WEE and SLE virus activity. By late June,
chickens in 3 neighboring flocks within 13 km of the initial WEE virus
detection had become seropositive for WEE virus. In the July bleeding, WEE
virus infection was detected at 3 additional sites at distances of up to 28
km. The spread of WEE virus activity appeared to follow the lake shore and
extend northward along the Whitewater River channel, and encompassed 12 flocks
at distances of up to 34 km by late August; 85 chickens in 13 of the total 15
flocks had seroconverted to WEE virus by late September.

A similar pattern of spread was observed for SLE virus, which was first
detected in July at the Salton Sea State Park site. Three neighboring flocks
were infected by August, and another 4 by September, for a total of 60 SLE-
positive chickens within 20 km of the Park.

Most seropositive chickens were replaced with uninfected chickens the
month after they tested positive, thus allowing 2 consecutive samples to
confirm the test results. 1In a year of widespread virus activity, replacement
chickens which have not been exposed to virus infection must be brought in
from distant sources, adding to the cost of the program. However, if the goal
of the surveillance program is simply to detect the onset of virus activity in
a known focus of enzootic transmission, routine replacement of positive
chickens would not be necessary.
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Arbovirus surveillance in NSW. Australia, 1989-91.

Richard Russell, Medical Entomology Unit, University of Sydney at
Westmead Hospital, Westmead, NSW 2145, Australia

The annual arbovirus surveillance programme for the state of NSW
in southeastern Australia monitors mosquito populations and
activity of arboviruses through virus isolation from mosquitoes,
serological testing of sentinel chickens, and collation of data
on human cases. The field and laboratory programme covers both
inland and coastal regions (although the sentinel chickens are
confined to the inland localities) from October through April.

Weekly collections of mosquitoes from 2 sites at each of up to 30
localities (see map) are received alive for identification,
counting and processing for viruses. Population profiles of the
dominant species are constructed for each site.

The mosquito collections are pooled for species, sex, date and
collection site. The pools are tested for the presence of
flavivirus antigen by ELISA, and processed for virus isolation
through mosquito and vertebrate cell culture. The identification
of isolates is undertaken by ELISA and neutralisation tests for
alpha- (Barmah Forest, Ross River, Sindbis), bunya- (Gan Gan,
Mapputta, Termeil, Trubanaman), and flavi- (Alfuy, Edge Hill,
Kokobera, Kunjin, Murray Valley Encephalitis, Stratford)
viruses.

Sentinel chickens at up to 14 inland sites are bled weekly or
monthly (depending on site). The sera are tested for the presence
of flavivirus antibodies by indirect ELISA; seroconversions are
confirmed and the eliciting virus is identified by neutralisation
tests. In 1990/91 the chickens were also tested for antibodies to
Sindbis and Barmah Forest viruses, although not for Ross River
virus infection because chickens do not exhibit an appropriate
antibody response to this virus.

Human serological diagnosis is based on detection of specific IgM
antibodies by ELISA; data relating to locality, age, sex, and
symptoms are collected from various laboratories and collated for
epidemiological analysis.

The virus isolates from mosquitoes, and the chicken and human
infection data for the past 3 years according to locality are
summarised in Table 1.

Ross River virus has been active throughout the state each year
since 1988/89 as evidenced by both human serology and mosquito
isolations. Human infections were recorded in all surveillance
areas, although the north coast and the southwest of the state
(e.g. Griffith) were the regions with greatest incidence.
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Sindbis virus was recovered from the mosquitoes each year and was
widely distributed in the inland of the state although there was
only a single isolation from the coast (at Maclean on the far
north coast) during the 3 years; the chicken sentinels were
tested for antibody to this virus in 1990/91 only and
seroconversions were shown in the Darling (Menindee), Lachlan
(Condobolin, Lake Cargelligo), Murrumbidgee (Griffith, Hay,
Leeton) and Murray (Wentworth) River basins, confirming the
mosquito results. Sindbis virus infection in clinically-derived
human sera was not reported in any year.

Barmah Forest virus infection in humans was confirmed from the
Byron Bay (Brunswick Heads), Wee Waa (Narrabri), Leeton (Wagga
Wagga) and Walgett (Lightning Ridge) localities; no isolates were
obtained from mosquitoes and no sentinel chickens seroconverted
to this virus.

Kunjin virus was detected during the 1990/91 period only, when it
was active in the Darling, Lachlan, Murrumbidgee and Murray River
regions as evidenced by its isolation from or detection in
mosquitoes (Bourke, Condoblin, Lake Cargelligo, Leeton and
Wentworth), the detection of antibodies in sentinel chickens
(Bourke, Hay, Leeton, Wentworth), and confirmed human cases from
the Wentworth and Griffith (Coleambally) areas. This is the first
time that Kunjin virus has been detected in NSW since a
seroconversion in sentinel chickens in early 1882.

There was also an unspecified flavivirus detected in mosquitoes
from Wentworth and a human infection with unspecified flavivirus
from Deniliquin.

Trubanaman virus activity was detected once only, it was isolated
from mosquitoes collected at Wentworth in 1989/90. No human
infections were reported.

A number of virus isolates that could not be identified as any of
the above-mentioned alpha-, flavi-, and bunyaviruses were
obtained. These are undergoing investigation by Dr C.Calisher at
the CDC arbovirus reference laboratory in Fort Collins, USA.

The mosquitoes Aedes vigilax and Culex annulirostris continue to
be implicated as the most important arbovirus vectors in the
coastal and inland regions, respectively, of NSW. Ross River,
Sindbis and Kunjin viruses were most often obtained from Cx
anpulirostris for the inland collection areas, while Ae vigilax
was the most common source of Ross River virus in coastal areas.

Mosquito populations over the past 3 years have not been
unusually high in regional terms but it is difficult to
generalise for the whole state. Overall numbers and species
composition vary with locality. Both Ae vigilax and Cx
anpulirostris exhibit seasonal activity peaking generally from
mid-summer through early-autumn. A sample of the collection data
reflecting relative abundance of fhe principal vector species is
presented in Table 2.



Cx annulirostris populations in inland areas with extensive
irrigated agriculture can be relatively high in drier summers
when mosquito numbers elsewhere are relatively low. Thus,
notwithstanding adverse environmental conditions, some localities
have substantial numbers of vectors during mid-summer each year.
The prime example is Griffith, in the southwest, where nightly
trap samples of Cx apnulirostris during summer were consistently
much higher than at other localities (one trap at Griffith
collected >6000 female Cx agnnulirostris in one night in February
1991); the incidence of Ross River virus cases in the Griffith
region appears to be higher than in other inland localities,
probably as a consequence of the substantial vector populations
generated by local irrigation practices.

Ae vigilax populations in coastal areas are primarily determined
by tidal inundation of estuarine mudflats and associated
marshlands (although rainfall can be an influential factor in
some localities), and monthly peaks related to tide cycles can be
detected within the seasonal pattern of activity. Trap numbers
from individual sites following emergence of a new generation can
be substantial (one trap at Batemans Bay collected >800 female Ae
vigilax in one night in February 1981) although this may not be
reflected in monthly trap averages.

Many people contribute to this programme. I wish to acknowledge
the Environmental Health Officers of the NSW Health Department’s
Public Health Units who organise the regional activities, and
those various local personnel who collect the mosquitoes and
chicken sera at the surveillance sites; the success of the
programme is dependent upon these field workers as well as the
following who are involved in the laboratories: John Clancy and
Peter Wells in my laboratory at Westmead Hospital identify the
mosquitoes, and isolate and culture the viruses; Helen Naim and
Royle Hawkes at the University of New South Wales identify the
flaviviruses from mosquitoes; Michael Fennell, Ian Carter and
Michael Cloonan at the Prince Henry Hospital undertake human
serology for Ross River and Barmah Forest viruses and identify
the alphaviruses and bunyaviruses from mosquitoes; Linda Hueston
and Tony Cunningham at Westmead Hospital undertake the sentinel
chicken serology, human serology for Ross River virus and
flaviviruses, and collect human case data for epidemiology; we
are indebted to the laboratories of Barrett & Smith, Douglass
Pathology, Gribbles Pathology, Hampson and Partners, IMVS,
Macquarie Pathology, Mansfield Pathology, Queensland State Health
Department, Sullivan and Nicolaides, VDRL, the Victorian
Department of Health, and many local practitioners for providing
human case data.
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TABLE 1: Arbovirus surveillance in NSW, 1988/89 - 90/91, by locality and method

{detection of virus/antigen in mosquitces, detection of IgG antibody in sentinel
chickens, detection of IgM antibody in humans).

LOCALITY VIRUS IN MOSQUITOES ANTIEQDY IN CHICKENS ANTIRODY IN HUMANS
BB/89 89/90 90/91 88/89 89/90 90/91 88/89 89/90 90/91

Inland
Albury - = S¥% nck¥¥ nc nc R R R
Ralranald nc - nc nc nc nc R R R
Bourke = R K = = K R R R
Condobolin nc = K,S nc nc R R R
Deniliquin RS X = - - - R R FsR
Forbes nc = = nc nc = R R R
Briffith R,5,X 5% S,X - - = B,R R KR
Hay : - - S = = K,5 R R R
Lk. Cargelligo nc = K,S nc nc S R R R
Leeton S, X - KeX - - K,S R R E,R
Menindee = S 5,X - - S - - R
Moree = = = — = = E,R R R
Walgett nc nc - nc nc - R R B,R
Warren - = = - - R R R
Wee Waa S = X = - - R R B,R
Wentworth X ByT¢X K,FqR,S,X =~ - K,8 R R KR
Coastal
Ballina nc X nc nc nc R R R
Batemans Bay = - R nc nc nc R R R
Bellingen nc nc - nc nc nc R R R
Eyron Ray - s = nc nc nc R R E,R
Cof¢s Harbour - nc nc nc nc nc R R R
Eden nc - X nc nc nc R R R
Evans Head N nc nc nc nc nc R R R
Forster - - - nc nc nc R R R
Gosford - = = nc nc nc R R R
Kempsey — - = nc nc nc R R R
Macksville - - - nc nc nc R R R
Maclean - S,X = nc nc nc R R R
Merimbula nc nc R nc nc nc R R R
Pt Macquarie nc nc - nc nc nc R R R
Pt Stephens R R = nc nc nc R R R
Sheoalhaven = - = nc nc nc R R R
Taree = R - nc nc nc R R R
Tathra - = X nc nc nc R R R
Tweed Heads = - - nc nc nc R R R
¥ - = npo virus activity detected
LR B = Barmah Forest virus, K = Kunjin virus, R = Ross River virus,

S = Sindbis virus, T = Trubanamas virus, F = flavivirus unspecified,

X = unidentified virus not flaviwirus nor Ross River, Sindbis,

Rarmah Forest, Getah, Gan Gan, Mapputta, Termeil, nor Trubanaman.

¥%¥%¥ nc = no collections
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LOCATION OF MOSQUITO TRAPPING AND CHICKEN SENTINEL SITES
ARBOVIRUS VECTOR MONITORING PROGRAMME

TWEED HEADS
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TABLE _2: Average number of female Culex anpulirostris and Aedes vigilax in

samples per night at some of the surveillance localities in the inland and
coastal regions for Jan-Mar 1988/89, 1989/90 and 1990/91.

- - — - - - - —— - — - . = . e e e s e e -

Locality 1988/89 1989/90 1990/91

Inland - Cx annulirostris

Bourke a8 110 69
Deniliquin S02 439 128
Griffith 1522 1037 1952
Leeton 689 171 286
Moree 34 10 105
Wee Waa 28 36 45
Wentworth 169 107 213

Batemans Bay 163 3 250
Port Stephens 17 84 22
Haclean 11 73



Central European encephalitis virus activity in Styria, Austria

D. Sttinzner, W. Sixl, R. Schiffler
Institute of Hygiene, University of Graz, Graz, Austria

M. Labuda, O. KoZuch, E. Kocianova
Institute of Virology, Slovak Academy of Sciences, Bratislava

V. Vyrostekova
Institute of Epidemiology, Faculty of Medicine, Comenius University, Bratislava,
Czechoslovakia

[Report from the WHO Collaborating Centre for Arbovirus Reference and Research,
Bratislava, Czechoslovakial

In collaboration between Institute of Virology, Bratislava and Institute of
Hygiene, Graz ticks and mammals were collected in May, 1990 for the detection
of tick-borne pathogens.

For a survey of Central European encephalitis [CEE] virus, Ixodes ricinus
adults and nymphs were collected by flagging the vegetation with a white
cotton blanket. 1In total, 3,404 Ixodes ricinus ticks were collected in 12
localities of Styria. From 2,445 nymphs, 9 CEE virus isolates were recovered.
From 451 tick females, 4 isolates and from 508 males, 2 isolates were
obtained. Minimal field infection rate reached 4.4 virus containing ticks

in 1,000 collected ticks [Table 1].

A serosurvey was performed based on virus neutralizing antibodies detected

in small mammals collected in two localities [Grambach and Wagnitz] of
Styria, Austria. A high prevalence of CEE virus was demonstrated in Apodemus
flavicollis [47.9%], the most abundant collected mammal species. The second
abundant rodent species, Clethrionomys glareolus was also frequently in
contact with CEE virus [29.4%]. Of 83 mammals tested, 57.8% were Apodemus
flavicollis and 41.0% were Clethrionomys glareolus [Table 2].

These results show a much higher CEE virus activity in Styria, Austria than
previously demostrated in natural foci of CEE virus in Slovakia, Czecho-
slovakia.
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Table 1

Central European encephalitis virus isolations from Ixodes ricinus ticks
collected in Styria, Austria [May 14-18, 1990]

Locality Nymphs Females Males Total MFIR¥
Grambach 1/501 0/ 84  1/117 2/702% 2.9
Fernitz 1/ 10 0/ 1 0/ 5 1/ 16 62.5
Keinach 1/344 0/ 72 0/ 73 1/489 2.0
Preding 0/159 0/ 29 0/ 28 0/216 -
Zwaring 1/154 0/ 13 0/ 21 1/188 53
Unterpremstatten 0/ 9 0/ 27 0/ 19 0/ 55 -
Wagnitz 0/ 50 0/ 15 0/ 31 0/ 96 ~
Fasslberg 0/245 0/ 12 0/ 11 0/268 -
Not 0/136 0/ 10 0/ 12 0/158 -
Kleinsemmering 3/412 1/106 0/106 4/624 6.4
Mortantsch 2/310 2/ 45 1755 5/410 12.2
Kirchdorf 0/115 1/ 37 0/ 30 1/182 DD
Grand total 9/2,445 4/451 2/508 15/3,404 4.4

* Number of isolated strains / number of examined ticks

MFIR - minimal field infection rate; minimal number of infected ticks
calculated for 1,000 collected ticks

Table 2

Central European encephalitis virus neutralizing antibodies in small
mammals collected in two localities of Styria, Austria [May 14-18, 1990]

Locality Grambach Wagnitz

Species Animals % positive Animals % positive
posit/tested posit/tested

Clethrionomys

glareolus 1/ 4 25.0 9/30 30.0

Apodemus

flavicollis 6/16 375 17/32 51.3

Crocidura

leucodon - 0/ 1 0

In total 7/20 35.0 26/63 41.3
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Arboviral Surveillance Guidelines

The Division of Vector-Borne Infectious Diseases, NCID, CDC,
is developing a document tentatively titled "Guidelines for
Arboviral Surveillance Programs." The Guidelines will partially
replace CDC's Vector Topics series, written in the mid-1970's.
That series has not been revised, and some sections are badly out
of date.

In the new Guidelines, which deal with arboviruses of major
public health importance in the United States, we describe
surveillance methods for arboviruses, for vectors, and for
vertebrate hosts. There are brief descriptions of the ecology of
each disease, the biology and behavior of the major vectors, and
recommendations of appropriate trapping and sampling schemes. The
target date for distribution is spring, 1992.

Report submitted by C.G. Moore, R.G. McLean, T.F. Tsai, C.J.
Mitchell, C.H. Calisher, and D.J. Gubler, Division of Vector-Borne
Infectious Diseases, National Center for Infectious Diseases,
Centers for Disease Control, Fort Collins, Colorado, USA.
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Progress Report: Central American and Caribbean Bluetongue
Epidemiology Project

The Interamerican Bluetongue Team*

A regional study of bluetongue (BLU) epidemiology in the Caribbean Basin has been
in progress since 1986 with the cooperation of the Central American Animal and Plant
Health Organization (OIRSA), the Interamerican Institute for Cooperation in Agriculture,
the Universities of Wisconsin-Madsion and Florida, the Arthropod-borne Animal Disease
Research Laboratory of USDA-ARS, and the Office of International Cooperation and
Development of USDA and the Ministries of Agriculture of Barbados, Costa Rica, the
Dominican Republic El Salvador, Guatemala, Honduras, Jamaica, Nicaragua, Panama,
Puerto Rico, Trinidad and Tobago.

In addition to elucidating the epidemiology of BLU virus in this endemic area, a long
term objective is to provide information to assist regional and national veterinary services in
development of procedures and policies to reduce the economic impact of bluetongue in the
hemisphere.

The project design revolves around a sentinel herd system. Sentinel herds are located
in all participating countries. Young ruminants are selected to join sentinel groups of 25
animals at approximately 3 months of age. Blood samples are taken monthly for serologic
and virologic testing. Samples are shipped from each country via air freight to the central
project laboratory in Costa Rica, where group specific antibody testing is done. Serologic
results are communicated back to field personnel in time for the next monthly sampling.
Samples from animals in which recent BLU virus infection is detected serologically are
processed for virus isolation. BLU virus isolate positive samples are shipped to USDA
ABADRL for serotyping. Vector populations are monitored on sentinel farms by use of
light traps. Virus isolation is attempted from potential Culicoides vectors. Surveillance for
suspected cases of disease is coordinated with field personnel supervising sentinel herds
and with vesicular disease surveillance in the Central American countries.

As previously reported to the Arbovirus Information Exchange, BLU virus serotypes
isolated from the Caribbean islands in the period 1987-1989 included 1, 3, and 12. BLU
virus serotypes isolated from the Central American isthmus in the same period included 1,
3, and 6. Since 1989 we have isolated BLU virus serotypes 3, 4, 6, 8, and 17 in the
Caribbean Islands and BLU serotypes 1, 3, 6, and 17 in Central America.

No confirmed cases of BLU disease have been observed and no clinical signs
attributable to BLU infection have been observed in animals with lifetime residence in the
region. However BLU virus has been isolated from animals coincidently with VSV virus,
as well as from two groups of cattle experiencing abortions following importation from
North America.

Isolates of BLU virus serotype 6 have been made from parous Culicoides insignis and
C. pusillus at sites where BLU is actively circulating in sentinel animals. Additional isolates
have come from from blood fed C. filarifer.

BLU viruses appear to have a stable endemic distribution in the region with their
distribution dependent on the availability of vector habitat rather than that of ruminant
animal populations.

* Report submitted by E. Jane Homan, International Agricultural Programs, 1450 Linden
Drive West, University of Wisconsin, Madison, WI 53706
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ARBOVIRUS
LABORATORY TESTING
IN DELAWARE
1990

A result of rainfall patterns with humid spring and early
summer, Delawvare provided favorable environment for
multiplication of mosquitoes in the year of 1990. The arbovirus
surveillance for 1990 season was highlighted by extensive Eastern
Equine Encephalitie (EEE) virus activity which was reflected from
the results of our laboratory testing below.

In all 3 counties in Delaware where sgignificant numbers of
EEE cases were detected, from early July through late October, by
either virus isolations from mosquito pools or seroconversions of
sentinel birds.

Eighteen of 101 mosquito pools were positive for EEE virus
isolation represented 3 of 4 locations which were designated for
mosquito collection. Three of the 12 sites throughout the state
vhere sentinel chicken were bled biweekly for testing antibody to
the virus, shoved seroconversion, indicating a current infection
during this surveillance season.

Activity of EEE virus of the year 1990 was at the highest
level since the Delawvare Public Health Laboratory started the
testing program with the collaboration of the Mosquito Control

Agent of Delawvare in 1981. For years EEE viral activities were
detected almoet at the same areas such as Cedar Neck, Cool
Spring, Wooden Havk, Cypress Swamp, etc. The observations
suggested that indigenous virus likely overwvintered and

maintained in nature by cycles involving wild birde, or rural
mosquitoes.

Regulte of the study clearly suggest that the threat of an EEE
virus activity in Delavare. Our results help define the area
vhere epecial care of mosquito control should be focussed.

Jong-Ho Jean,
Patricia Randolph,
Sugan Dee and
Margaret Willey

Virology Section

Delavare Public Health Laboratory
Smyrna, DE.
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TICK-BORNE ENCEPHALITIS IN HUNGARY IN THE LAST TEN YEARS

3., Ferenczi and £, Moln&r

Department of Virology, "B. Johan" Netionel Institute of Public
Health, Budapest, Hungary

About 300 patients have been hospitalized because of tick-borne
encephalitis /TBE/ virus infection every year in Hungary. Nine tenths of
the infections occured in the vicinity of endemic forests. /Figure 1/
The number of serologically verified cases between 1969 and 1978 wes
1391, Between 1981 and 1990 2838 cases have been registered.,
llevertheless, the increase in number is probably due to the improved
disgnostic procedures. There are no indications which would suggest a
modification in the geogrephicsel distribution., Incidence or case fatality
rate of the disease. NMinor changes in the frequency of TBZ in different
counties were observed. The highest prevaelence was observed in the
counties of Zala, Somogy and Vas in both decades. In fourth place was
Wégrdd county which has replaced Komdrom in the last 10 years.

The long-term character of the clinical disease, its prolonged convsles-
cent period, the possible sequalase and the 1.0 to 1.5 per cent fatslity
rate of cases render TBE to one of the important sociel end nationel
economic problems in the country. Vaccination campeigns heve been orge-
nized since 1977. Between 1977 and 1990 about 147,240 doses of FShi-
Immun and FSHE-Immun Inject have been used for the vaccination of pro-
fessionally endsngered inhsebitants of the endemic esreas. Two week long
vaccination campaigns were carried out every year in the spring. These
were orgenized and controlled by the local ssnitary-epidemiological
stations., The amount of the distributed doses was proportionel to the
incidence of TBZ in the counties. Nineteen per cent of the totel eamount
was distributed in Zsls county, 12 per cent in Somogy whereas Ves and
lidgrad obtained only 8 and 4 per cent respectively.

The epidemiologicel datae up to now are insufficient for the evaluation
of vaccination effectiveness, It has to be mentioned, however, that 50
per cent of the Hungerian cases between 1969 and 1978 were diegnosed in
Zala county, but this county only accounted for 22 per cent of all cases
in the last ten years. In addition to other factors such as improvement
of diagnostics in regions of lower prevalence, post-vaccination immunity
may play a role in the relative reduction of the frequency of TBE in
this county.

The seroconversion rate after vaccination with FSME-Immun wes 75 per
cent between 1977 and 1979. It has to be emphasized, however, that no
clinical TBE was observed among individuals who had been vaccinated at
that time. In contrast, several verified TBE cases could be registered
among individuals who were vaccinated between 1980 and 1989 with the
complete series of three vaccine doses. The number of such cases is 20
according to our vaccination deate obtained from physiciens of these
patients or territorial sasnitary-epidemiological stations, or both.
Twelve of them contracted TBE within 3 years after the 3rd dose of the
vaccine, eight of these were vaccinated between 1979 and 1983, This fact
is consonant with the results of a retrospective serological study made
in 1987 and 1988, involving a group of people vaccinated between 1980
end 1983, This group only showed a 25 per cent seropositivity. These
observetions raise the need of reguler control of veccination efficacy,
examingtions of the actual antibg@dy responses and additionel tests for
maintenence of antibody levels upon reveaccination.,
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Figure 1. SEROLOGICALLY VERIFIED TICK-BORNE ENCEPHALITIS CASES IN HUNGARY BETWEEN 1981 and 1990 (N=2838)

(Numbers indicate the per cent of cases in different geographicsl aress)
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REPORT OF THE ARBOVIRUS RESEARCH UNIT

INSTITUT PASTEUR DE MADAGASCAR. BP 1274. TANANARIVE

RIFT VALLEY FEVER IN CENTRAL HIGHLANDS OF MADAGASCAR

(Jacques Morvan, Jean Roux)

Rift Valley fever virus (RVFV) was 1isolated in Madagascar in 1979
from pools of mosquitoes captured 1n a primary rain forest.
Serological investigations in man and cattle showed a low viral
circulation (prevalence of Igb6 antibody to RVFV i1inferior to 1
percent). In 1990 we described the first epizootic outbreak
observed in Madagascar, among =zebu cattle 1n the district of
Fenerive on the East—coast. Since February 1991, several abortion
foci 1in bovines were observed around Tananarive 1in Central
Highlands (abortion rate average: 12 percent of pregnant females).
For virus isolation 40 samples (organs of still-born calf,
products of abortion) were i1inoculated into tissue culture (Vero
E6, Aedes pseudoscutellaris cells, Aedes albopictus cells) and
intracerebrally into 1-2 day old suckling mice. They were also
tested for ELISA antigene detection using an IgM trapping. A total
of 460 human sera and 873 bovine sera were collected between March
and April 1991 and tested for IgM specific RVFV antibody by an
ELISA IgM capture assay, and for Ig6G antibody by an indirect
immunofluorescence assay (IFA).

22 samples were confirmed positive for Rift Valley fever by virus
isolation, and viral antigene was detected +From 25 samples. No
virus was detected from the 120 pools of mosquitoes captured in

the same areas. The results of serological investigation 1in man
and cattle are presented .. :the Table.

Since the viral isolations in 1979, the RVFV circulation was low.
Epizooctic outbreaks appeared during 1990 with an extension to
breeding countries of the Centrai Highlands. In the same time
beside we observed a constant increase in the prevalence of RVFV
specific antibodies.

The reasons of this recent and intensive spread of RVFV infection
among livestock are still not well explained. Further studies are
needed to assess the extent of the affected area, and to i1dentify
the cause of the epizootic.
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Table: RVFV specific
Highlands of Madagascar
1991.

antibodies
during epidemic outbreaks.

in man

and cattle

in Central
February—-April

I1g6 IgM

(IFA) (ELISA)
HUMAN SERA
Tananarive. March 1991
Hospital patients 2/135 (1.35)
healthy contacts 197220 (8) 11/220 (5)
Mangamila. March 1991 11/55 (20) 4/55 (7)
Tsiroanomandidy. March 1991 2/31 (&) —/31 (0)
Antsirabe. April 1991 3719 (15)
BOVINE SERA
Tananarive. March 1991
Aborted females 23/28 (82) 21/28 (75)
Other bovines 1197295 (40) 111/295 (37)
Mangamila. March 1991 41/180 (22)
Manjakandrina. March 1991 3/23 (13) /23 (39)
Tsiroanomandidy. March 1991 3710 (30) 4/10 (40)
Antsirabe. April 1991 717337 (21)

no/n positive/total sera

() percentage of positive sera
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A REPORT FROM THE VIRUS REFERENCE LABORATORY, INC
7540 Louis Pasteur, Suite 205
San Antonio TX 78229

Tel. (512) 614 7350 FAX (512) 614 7355

The Virus Reference Laboratory, Inc. was established
approximately 3 years ago in order to continue the activities of
the WHO Collaborating Center for Reference and Research in Simian
Viruses and the NIH Simian Virus Reference Laboratory. The
principal activity of VRL was to provide a viral diagnostic service
to those nonhuman primate facilities without this capability. The
greatest need was testing both human and non-human primates for
evidence of B virus (Herpesvirus simiae). However, over the years
a multitude of other zoonotic conditions occurred and VRL provided
diagnostic testing to determine the etiology. Accordingly, in
addition to B virus and other herpesvirus infections (SAS8,
H.tamarinus, H. saimiri, CMV, varicella/zoster, lymphotrophic
herpes, etc.) there were outbreaks of hepatitis, Marburg, poxvirus
and the more recently retrovirus (simian AIDS) infection, simian
hemorrhagic fever and filovirus infection. Although arboviruses in
general have never been a major source of concern among
investigators using monkeys and apes, several human-nonhuman
arbovirus diseases have been recognized: yellow fever, Kyasanur
forest, etc. In addition to the loss of animal life, downtime
because of illness, enhanced costs due to therapy and disease
control, etc., there was the continuing concern over human
infection. Compounding the direct effect of infection/disease on
the animal colony was the environmental impact, conservation
concerns and the marked increase in costs per animal.

In an attempt to ascertain the potential threat of newly
captured animals to other animals and possibly to humans, VRL has
developed a test kit for the detection of antibody at the time of
animal capture in the field. This kit now permits detecting the
presence of antibody to B virus, retroviruses and measles virus on
blood collected on provided filter paper and may be performed in
the non-laboratory setting. Preliminary studies with such viruses
as SLE, WEE, EEE and VEE indicates the suitability of this system
for detecting the presence of arbovirus antibody. The kit is self-
contained requiring only a liter of water, forceps and a discard
pan. Individuals testing the animals should be aware of the
potential danger to themselves principally from B virus and take
the precautions recommended for all individuals working with non
human primates. Tests are completed in approximately 60 minutes and
read visually. An insert supplied with the kit provides directions
for performing the test along with interpretation of the results.
A kit for filovirus testing will be available soon.

For information regarding availability of these kits, please
contact VRL.

(Submitted by S.S. Kalter, PhD.)
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elimina ar f Surveillance for Mosquito-borne Encephal Virus

Activity in California, 1991

As usual, an extensive surveillance program was conducted, involving cooperative
efforts by many groups and individuals from local mosquito control agencies; the
Arbovirus Research Program at the University of California at Berkeley; the
California Mosquito and Vector Control Association (CMVCA) and the CMVCA Research
Foundation; county and local public health departments; the California Department
of Food and Agriculture; physicians and veterinarians throughout California; and
three branches of the California Department of Health Services - the Infectious
Disease Branch, the Environmental Management Branch, and the Viral and
Rickettsial Disease Laboratory of the Division of Laboratories. A complete
summary will be published in the proceedings of the California Mosquito and
Vector Control Association annual conference. The CMVCA is now providing a large
portion of the funding for this effort, to replace the loss of a significant part
of state-funded resources.

Clinical and laboratory surveillance for human and equine cases of arboviral
encephalitis, meningoencephalitis and meningitis has so far detected 1 human case
of St. Louis encephalitis (SLE): a 39 year old man from Valinda, Los Angeles
County, with onset 10/11/91 and place of exposure most probably the Sante Fe
flood control basin area near Irwindale, where 14 of a 15-bird sentinel chicken
flock have converted to SLE antibody-positive during September/October. There
have been no confirmed cases of WEE in equines or humans.

The Arbovirus Research Program, UCB, detected numerous WEE and SLE isolates from
Culex tarsalis during July in the Seeley area of Imperial county, and subsequent
seroconversions to SLE in Seeley, Derrick, Scurlock, and Gracey in the Imperial
Valley, and the Salton Sea area; and seroconversions to WEE at Adohr Farms,
Thermal, Artesian Acres, Gonzalez, and Jessup in the Coachella Valley, have been
confirmed by the ARPUCB and the VRDL. The VRDL also detected 3 WEE in Culex
quinquefasciatus, 4 WEE in C. tarsalis, and 1 SLE in Culex stigmatosoma, from Los
Angeles County sites. There has been no evidence thus far of activity in central
or northern California.

Laboratory and field research this winter will seek even more cost-effective and
rapid, early detection methods, such as filter-paper blood collections, using the
best combination of mosquito pools and sentinel chicken bleedings that can be
devised.

Richard W. Emmons, M.D., Ph.D.
Viral and Rickettsial Disease Laboratory
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REPORT FROM DEPARTMENT OF VIRUSES ECOLOGY,
THE D.I.IVANOVSKY INSTITUTE OF VIROLOGY, ACADEMY

OF MEDICAL SCIENCES, MOSCOW, USSR.

Accoding to current antigenic classification of the California
(CAL) serogroup viruses (family Bunyaviridae, genus Bunyavirus), Inkoo
(INK) virus has been placed in the California encephalitis complex
within the serogroup as a subtype of the first main type of the
complex, California encephalitis type, together with other four
subtypes: California encephalitis (CE) virus, La Cross (LC) virus, San
Angelo (SA) virus and Tahyna (TAH) virus. The second main type (virus)
within the complex, Melao, is composed of 4 subtypes: Melao (MEL)
virus, Jamestown Canyon (JC) virus, Keyston (KEY) virus, and Serra do
Navio (SN) virus (Calisher, 1983).

An attempt was made to investigate antigenic relationship of INK
virus (strain KN-3641) with other members of California encephalitis
type: TAH virus (strain 92) and snowshoe hare (SSH) virus (original
strain) and with members of Melao type: KEY virus (strain C 14031-33)
and JC virus (strain C 14001). For this purpose double immunodiffusion
precipitation (Ouhterlony) test in agar was used and considered to be
succesful for distinguishing within the complex. This test was
performed with antigens prepared from infected cell culture
suppernatant fluid (Pig Kidney cell Tline) by precipitation of virus
with polyethilene glycol (PEG m. w. 6000) and hyperimmune mouse
ascitic fluids (HMAF). Cross-titration of two-fluid dilututions of
antigens and HMAF was used Microtiter Serum Dilution Neutralization
(SDN) tests with HMAF for subtyping and with selected sera from
patients were performed in the same cell culture using inhibition of

cytopatic effect (CPE) as indicator. RBirect sandwich Enzyme-Linked
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Immunosorbent Assay (ELISA) typing system to TAH and INK viruses was
also used. ELISA typing method was performed as previously discribed
(Artsob et al., 1984).

When CAL serogroup viruses were assayed by precipitation and
ELISA tests (Fig. 1, 2, 3, 4), INK virus exhibited patterns of cross-
reactivity obvious different from other members of California
encephalitis type (TAH and SSH viruses) and more similar to members of
Melao type (KEY and JC viruses). When tested by SDN test, HMAF to INK
virus had heterologous titer against JC virus the same as its
homologous was (Tabl. 1). Results of SDN test with TAH, INK, JC and
SSH viruses using sera taken from Inkoo virus infected individuals,
supported the above data (Tabl. 2).

These preliminary results suggest that INK virus is probably a
member of Melao type and it is antigenically closely related to JC

virus.

References:

H. Artsob, L.P Spence & C. Th'ng. (1984). Enzyme-Linked Immunosorbent
Assay typing of California serogroup viruses isolated in Canada. J.

Clin. Microbiol. v. 20, n. 2, pp. 276-280.

Calisher C.H. (1983). taxonomy, calssification, and geografic
distribution of California Serogroup Bunyaviruses.

In California Serogroup viruses, pp. 1-16. Edited by C.H. Calisher &
W.H. Thompson. New York: Alan R. Liss.

(M.S. Nedyalkova, A. M. Butenko, D.K. Lvov).
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TABLE 1. COMPARISON OF TAHYNA (TAH), INKOO ( INK), JAMESTOWN
CANYON ( JC) AND KEYSTONE VIRUSES BY SERUM DILUTION NEUTRALIZATION
( SDN) TEST. ( approximate viruses dose in test was 100 TCID 50 )

Titer of hyperimmune mouse ascitic fluids to:

Virus TAH

INK

jC

KEY

TAHYNA 2560
(strain 92)

INKOO 20
(strain
KN-3641)

JAMESTOWN |
CANYON <10
( strain

61V-2235 )

KEYSTONE nd
( strain
B64-5587 )

160

1280

1280

40

320

9120

nd

nd

20

nd

nd - not done.
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COMPARISON OF THE CALIFORNIA SEROGROUP TAH, SSH, KEY AND INK
VIRUSES BY DOUBLE IMMUNODIFFUSION PRECIPITATION TEST IN AGAR.

Fig. 1. Comumns show reciprocals of highest HMAF dilution giving a
visible precipitin line with homologous and heterologous antigens.
Fig. 2. Columns show reciprocals of highest antigen dilution giving
a visible precipitin line with homologous and heterologous antigens.
1 - only undiluted HMAF or antigen gives a visible line.

0 - no react.ion.
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ELISA TYPING OF CALIFORNIA SEROGROUP TAHYNA ( TAH), INKOO ( INK)
AND JAMSTOWN CANYON ( JC ) VIRUSES.

Homologous and heterologous reaction of TAH, INK and JC viruses
by ELISA typing system to TAH ( Fig. 3 ) and INK ( Fig.4 )
viruses. Plates were coated with mouse IgG prepared from anti-
TAH or ant.i -INK hyperimmune mouse ascitic fluid. The enzyme
conjugate was horseradish peroxidasae -conjugated the same
anti-TAH or anti-INK mouse IgG
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Table 2. Antibody titers to four California serogroup Tahyna(TAH),
Inkoo( INK), Jamestown Canyon( JC) and snowshoe hare ( SSH) viruses
in sera from selected patients suspected to be Inkoo virus infection
by serum dilution neutralization (SDN) test.

a
Serum Days SDN titer
NN code Region Age post-
No onset TAH INK JC  SSH
1. 1150 Moscow 19 7 20 40 40 0
12 20 160 160 0
2. 1346 - * = 13 3 40 160 80 20
11 40 320 160 2
22 40 80 160 10
3. 1357 -" - 17 6 40 320 160 10
14 40 160 160 10
4. 1391 - - 17 5] 20 30 40 0
13 20 320 160 10
5. 1412 - 30 5 80 80 80 10
10 80 160 160 0

a - approximate virus dose in test was 100 TCID S50

Patients N 1, 3, 4 and 5 had an infuenza-like disease.
Patient N 2 had meningitis.
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A SURVEY OF SUSPECTED MOSQUITO VECTORS OF JAPANESE ENCEPHALITIS ON SAIPAN

A discrete outbreak of Japanese encephalitis (JE) occurred on Saipan,
Commonwealth of Northern Mariana Islands (CNMI), during October, 1990. This is
the first documented incursion of JE into Oceania since an outbreak on Guam
during 1947-48. Eleven human cases were identified, all with onset within a
period of four weeks ( William S. Paul, personal communication). The prevalence
of JE antibody in swine (96%, n=52) suggests that swine were important amplifying
hosts (Wm. S. Paul, per. comm.)

We collected adult mosquitoes during September 21-27, 1991, at the same
time of year that virus amplification could be expected to have occurred last
year. Our collection sites are located in the general areas of case occurreice
and swine seroconversions. The mosquito collection data are summarized in Table
1. Almost all of our specimens came from CDC light traps baited with dry ice
(CO,) and collections made from swine from sunset until midnight. Among the
known vectors of JE from other areas where epidemics have occurred, Culex
tritaeniorhynchus was the predominant species in our collections. Culex
annulirostris, the probable vector on Guam during the 1947-48 outbreak made up
a negligible proportion (<1%2) of our collection. Almost 11% of our total
collection was identified only as Culex sitiens group which includes both Cx.
annulirostris and Cx. tritaeniorhynchus. An additional 35% was identified only
as Culex (Culex) species because of the poor condition of the specimens.
However, there is no reason to believe that the proportion of Cx. annulirostris
would have been greater in these groups than in the group that was identifiable
to species. Subsequent collections, currently being processed, support this
conclusion.

Virus was not isolated from 119 pools of mosquitoes collected during 1991
(Table 1). We may never be certain which mosquito species was the principal
vector of JE on Saipan during 1990, but results from our retrospective studies
strongly suggest that it was Cx. tritaeniorhynchus. To our knowledge, the only
previous reference to the presence of this species on Saipan, is in an
unpublished trip report for July 6-17, 1981, by Dr. K. Ando, an Associate
Entomologist assigned to the Pacific Trust Territories by VBC/WHO. Our results
indicate that Cx. tritaeniorhynchus currently is an abundant and widely
distributed species on Saipan, at least on the southern half of the island.

Report submitted by Carl J. Mitchell, Harry M. Savage, and Gordon C. Smith,
Medical Entomology-Ecology Branch, Division of Vector-Borne Infectious Diseases,
National Center for Infectious Diseases, Centers for Disease Control, Fort
Collins; Sean P. Flood, Medical Director, Public Health, CNMI, Saipan; and Luis
T. Castro and Mario Roppul, Sanitarians, CNMI, Saipan.
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Table 1. Summary of adult mosquito collections on Saipan, September 21-27, 1991.

Collection Method

CDC light trap
Human bait Pig baitx* & CO,** Totals No. pools tested

Species or group No. (%) | No. (%) | No. (%) | No. (%) for virus
Aedes albopictus 1 (<0.1) 7 (0.1) 8 (0.1) 3

Ae. oakleyi 5 (0.2) 32 (0.7) 37 (0.5) 5

Ae. saipanensis 37 (0.8) 37 (0.5) 2

Ae. vexans 123 (100) 338 (13.9) 583 (12.4) | 1044 (14.4) 16
Culex annulirostris 4 (0.2) 9 (0.2) 13 (0.2) 5

Cx. tritaeniorhynchus 995 (40.8) | 1820 (38.8) | 2815 (38.8) 36
Cx. sitiens group 467 (19.1) 308 (6.6) 775 (10.7) 11

Cx. (Cux.) spp. 630 (25.8) | 1889 (40.3) | 2519 (34.7) 39
Cx. fuscanus 2 (<0.1) 2 (<0.1) 2
Totals 123 (100) | 2440 (100) | 4687 (100) | 7250 (100) 119

*Principally night-time biting/resting collections in pig sties; a few specimens collected
immediately adjacent to sties with a sweep net.

**In addition to mosquitoes, 181 Ceratopogonidae were collected and tested for virus in 2 pools
with negative results.
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Arbovirus Activity in Colorado During 1991

During the summer of 1991 mosquitoes were collected in
northern Colorado using CDC light traps baited with CO,. Weekly
collections were made between July 26 and August 29, 1991. Each
collection was sorted and identified for species composition. The
laboratory work 1load did not allow for testing of all the
mosquitoes collected, therefore, only species of Culex and Culiseta
were routinely pooled and tested for virus in vero cell culture
(table 1).

A total of 62 virus strains were isolated during the season
including 21 WEE, 4 TUR, 35 HPV, 1 TUR/HPV, and a CAL s=2rogroup
virus. All 62 virus isolates were from pools identified as Cx.
tarsalis. The seasonal distribution of virus isolations is shown
in table 2.

No suspected WEE human or horse cases occurred in the area
where mosquitoes were collected and tested. A clinically diagnosed
horse case of WEE occurred in the metropolitan Denver area.

Report submitted by Gordon C. Smith, Carl J. Mitchell, Chester
G. Moore, Harry M. Savage, Medical Entomology-Ecology Branch,
Division of Vector-Borne Infectious Diseases, National Center for
Infectious Diseases, Centers for Disease Control, Fort Collins,
Colorado and Arun Bhadra Thapa and Shambhu Lall Shrestha, Division
of Epidemiology, Ministry of Health, Kathmandu, Nepal.
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Table 1.

Summary of Colorado mosquitoes tested for

arbovirus during 1991.
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Birds as arboviruses’' hosts in Brazilian Amazonia!.

Nicolas Dégallier2, Amélia P. A. Travassos da Rosa3, José-Maria C. da Silva4, Suely
Guerreiro Rodrigues3, Pedro F. C. Vasconcelos3, Jorge F. S. Travassos da Rosa3, Geraldo
Pereira da Silva3 e Raimundo Pereira da Silva3

12423 samples of birds’ sera or viscera, representing 40 families, 193 genera and
304 species, were collected in 18 localities in brazilian Amazonia. 70 strains of 14
distinct types of arboviruses were isolated and 1743 sera were found with antibodies
against at least one arbovirus type. Formicariidae family furnished most strains (1,20
%) and positive sera (30,21 %). The most prevalent arboviruses in birds were Oropouche
(3,86 %), Western Equine Encephalitis (3,06 %), Saint Lcuis Encephalitis (2,80 %),
Turlock (1,31 %), Itaporanga (1,00 %), Tacaiuma (0,73 %), Mayaro (0,49 %) and Eastern
Equine Encephalitis (0,48 %). Arboviruses were classified according to the preferred
vegetation types and strates of their birds" hosts.

The ecological distribution of the arboviruses seems to localize along a
continuum from 0-15 m levels in terra firme forest (Rocio, Utinga, Kwatta, Gamboa and
Icoaraci), intermediate levels of the same forest and secondary growth areas
(Oropouche, Turlock, Itaporanga, Guaroa, Triniti, Caraparu, Jurona, Una, Encefalite de
Saint Louis and Encefalite equina do oeste), canopy of the forest and secondary growth
vegetation (Cacipacore, Mayaro, |lheus, Candiru and Tacaiuma), the latter vegetation
type and inundated forest, and finally extremely versatile viruses like Eastern Equine
Encephalitis which were encountered in birds from every vegetation types and levels
(fig. 1).

The important role of birds in the sylvatic cycles of viruses Jurona, Itaporanga,
Mayaro, Oropouche, Belem, Pixuna, Una and Tacaiuma is confirmed. Bird sera positive for
Rocio virus 1s the first indication of the presence of this agent in the amazonian region.
Birds are as yet the only known hosts for the viruses Cacipacore, Candiru and Pacora-
like.

The ecological niche concept is discussed in relation with ecology of arboviruses.
The adopted definition is that of a hyperdimensioned volume, of which each dimension
represents one ecological variable. One of the most limiting factors in the evolution of
arboviruses' cycles may be the group-reacting antibodies produced by the vertebrate
host and resulting in the impossibility for the same individual to be viremic for more
than one virus type in the same serological group, at least during some time. However,
more studies are needed to quantify the relative importance of numerous vectors, and
determine the width and superposition of the econiches of neotropical arboviruses.

Iwork done with financial funds from Fundagao Nacional de Satde ( Ministry of Health), CNPq, ORSTOM.
20RSTOM, C. P. 75, 66000 Belém PARA BRASIL, and Instituto Evandro Chagas.

3|nstituto Evandro Chagas- Fundeg8o Nacional de Saude, C. P. 1128, 66065 Belém PARA.

4Museu Pareense Emilio Goeldi/CNPq, C. P. 399, 66040 Belém PARA.
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SEROLOGIC EVIDENCE FOR TICK-BORNE ENCEPHALITIS (TBE) IN NORTH-AMERICAN
MILITARY STATIONED IN GERMANY.

2 3

i 4
. Clement ‘, H Lelrs '. V. Armour ©, D. ward 2, J. Groen 7, A. Osterhaus 3, Chr. Kunz

«

Beiglan Zoonosls Workgroup. Military Hospltal, Brussels, Be'glum.
10th US Medical Laboratory, Landstuh!, Germany.

Institute of Public Health and Environmental Protection, Biithoven,
The Netherlands

4. Institute of Virology, University of Vienna, Austria.

W

Tick-borne Encephalitis (TBE), also known as Frah-Sommer-Meningo-Encephalitis
(FSME) s a tick-borne viral disease endemic in many parts of Central turope,
Swedsn, Finland and the USSR. In Western Europe, the sprecad of the virus Is pocrly
documented, except for South-Germany and Austria. The disease is unknown
however In North-America. This pcper presents preliminary data of a serosurvey
conducted in North-Amerlcar military stationed in South-Germany.

MATERIAL AND METHODS

A total of 1,125 serum samples of U.S. soldlers, selected for trcining in outdcor
environments, were collected in 1989 from different localities in Bayern anc
Rhein and-Pfalz in Germany. “he majority of these serq were palred, taken from the
same 511 individuals with an interval of about six months. Additionally, 89 samples
were collected from Canadian mllitary, newly arrived in Baden-Warttemberg
Serum samples were sent to the MilitQry Hospital in Brussels (Be!glum). the Institute of

Public Health in Bilthoven (Netherlands) and the University of Vienna (Austria).

Presence of cnti-TBE IQG antioodies was tested fist in @ home-made ELISA In
Bilthoven using G Central European TBE-strain as antigen. Confiimation of positives
was performed In the same ELISA system comparing C.D. values on TBE-infected
and uninfected Vero E6 cells. All positives, borderlire pcsitives and a pait of the
negalives were retested in 3russels, using the commercialy available IMMUNOZYM
FSME IgG ELISA kit (Immunc AG). The scme sera were sent to the TBE reference
laboratory in Vienna for confirmation with @ home-made more specific ELISA kit,
using a highly purified antigen of a Western subtype TBE-strain (Neudorfl prototype).

RESULTS

All serc nega